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METHODS OF PREPARING AND USING 
RADIOACTIVE SUBSTANCES IN THE 
TREATMENT OF MALIGNANT DIS- 
EASE, AND OF ESTIMATING SUIT- 
ABLE DOSAGES. 


By WILLIAM DUANE, PH.D., Boston. 
{From the Cancer Commission of Harvard University.] 


Asout four years ago the writer came to Bos- 
ton, on the invitation of the chairman, and pro- 
posed to the Harvard Cancer Commission an 
investigation of the effects of radium rays on 
malignant disease, when applied by certain new 
methods. The Commission decided to take up 
the work, and we now see at the Huntington 
Hospital over five hundred new cases of malig- 
nant disease a year, almost all of which receive 
more or less treatment with radioactive sub- 
stances. In some cases, very satisfactory results 
have been obtained, giving what may be called 
apparent cures. In others, marked alleviation 
has been observed, with prolongation of life 
and increased comfort; and in other cases still, 
no benefit, and possibly added discomfort, may 
have been produced. The fact that the medical 
profession keeps sending us so many cases for 
treatment would seem to indicate that we are 
doing a useful work in the community, and this, 
together with the character of the results 


actually obtained warrants the publication 


of a detailed statement of the methods em- 
ployed in preparing the radioactive substan 

of the methods of measuring the dosage, and o 
the general principles upon which the character 
of the treatment is determined. 

The following paper contains a description of 
the scientific principles employed in the prepa- 
ration of the applicators and of the instru- 
ments for measuring their radioactivity, and a 
brief statement of the kinds of cases in which 
the various methods are used and the dosages 
actually employed. 

In order to make clear the principles under- 
lying these investigations, it will not be out of 
place to state a few of the well-known facts and 
laws that have been discovered in the branch of 
science called ‘‘Radioactivity.’’ 

Radium is a chemical element belonging to 
the group of metals, but unlike most other ele- 
ments, it is not extraordinarily stable. It trans- 
forms itself at a measurable rate into another 
substance called radium emanation. The rate 
of transformation, however, is so slow that 
about 1700 years would be required for half a 
given quantity of radium to disappear. 

The emanation is a chemically inert gas, and 
it. too, transforms itself into a third substance 
called Radium A: but this is not all. Radium A 
transforms itself into Radium B, and Radium B 
into Radium C, etc., thus forming a series of 
substances related to each other as father to 
son. The last of the line known to exist is 
Radium F, also called polonium; which, as a 
matter of fact, was the first radioactive sub- 
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stance discovered by the Curigs. Considerable 
evidence also has been collected of late years in 
favor of the supposition that polonium trans- 
forms itself into lead. 

None of the above substances are gases except 
the emanation. Radium A, B, and C deposit 
themselves on anything and everything that 
comes in contact with the emanation, including 
the walls of the vessel that contain it. For this 
reason, Radium A, B, C, ete., frequently are 
grouped together under one name, and called 
collectively ‘‘deposited activity.’’ These sub- 
stances transform themselves much more rap- 
idly than their grandparent, radium itself, does. 
Half a given quantity of emanation disappears 
in three and eighty-five-hundredths days; half a 
given quantity of Radium A, in three minutes; 
of Radium B, in twenty-six and eight-tenths min- 
utes; of Radium C, nineteen and five-tenths 
minutes, ete. Thus the emanation lasts longer 
than the deposited activity; the former’s life 
being measured in days, and the latter’s in min- 
utes. These substances differ from each other 
very much in their physical and chemical prop- 
erties, but they have one characteristic in com- 
mon,—they are radioactive. 

By radioactive substance, we mean a sub- 
stance that continuously emits peculiar types of 
invisible rays that differ substantially from light 
and heat rays. The radiation from radioactive 
substances, if sufficiently intense, destroys tis- 
sues, and this fact forms the basis of the thera- 
peutic applications of the radioactive sub- 
stances. In such applications, one or more of 
the radioactive substances, in a special container, 
is placed in or near the malignant growth to be 
treated, or is injected into the growth in the 
form of a solution, and the rays from the sub- 
aoe, passing through the tumor cells, destroy 
them. 

Among the above-mentioned substances, Ra- 
dium C produces by far the most penetrating 
rays. Radium B also emits some penetrating 
rays; but neither radium nor the emanation pro- 
duces rays that are capable of passing through 
the walls of the glass tubes in which they are 
usually kept. ‘‘Why, then,’’ it may be asked, 
‘‘are tubes containing radium used for thera- 
peutic treatment?’’ The answer is that they 
are not so used until the radium has been in 
them long enough for the Radium B and C 
to accumulate. When this has occurred, the 
only function fulfilled by the radium is to sup- 
ply Radium B and C as fast as they destroy 
themselves, the latter being the real source of 
the penetrating radiation. 

It follows, therefore, that, if by suitable 
means we deposit Radium B and C on an appli- 
cator or in a tube, we can use the applicator or 
tube to radiate tissues, just as if it contained 
radium itself, and this is the fundamental prin- 
ciple of the methods about to be described. 

The deposit of Radium B and C ean be ob- 
tained in a variety of ways, of which the follow- 
ing may be mentioned: 


(1) The emanation may be extracted from 
the radium and pressed into a glass or metal 
container of any desired shape and size, and the 
Radium ABC allowed to accumulate in it. The 
container is then ready for use, either with or 
without the emanation, according to the length 
of time required for the treatment. The ema- 
nation, if left in the container, simply prolongs 
the time during which the activity lasts, by 
keeping up a supply of the Radium BC. The 
emanation itself does not add to the penetrat- 
ing radiation. : 

(2) Radium ABC may be deposited on sheets 
of metal or other substances by leaving them 
for several hours in contact with the emanation 
contained in the closed chamber. The sheets 
are then attached to the tissues, to be radiated 
by adhesive plaster or otherwise. 

(3) Radium ABC may be dissolved in water 
or other liquid, either by dissolving the purified 
emanation and allowing it to transform itself 
into Radium ABC, or by depositing the Radium 
ABC on grains of salt (or other substances) 
and then dissolving the salt in the liquid. In 
this way, a large amount of activity can be put 
into a few drops of liquid. The liquid is then 
injected in the tissues or blood-stream. 

In order that these methods shall be of prac- 
tical value, it is necessary to have an efficient 
machine for collecting and purifying the ema- 
nation. Such a machine was designed several 
years ago by the writer. 

The general principles of the method are 
those previously employed by Ramsay and 
Soddy, Rutherford, and Debierne, in some of 
their most important researches. The advan- 
tages of the method described below are: that 
the purification does not require liquid air; 
that a large number of millicuries of emanation 
ean be purified and compressed into a small 
fraction of a cubie millimeter, in ten or fifteen 
minutes of time; that no emanation is lost ex- 
cept that due to its natural decay; and that the 
process may be repeated a great many times 
without renewing parts of the apparatus. 

Fig. 1 represents the arrangement of the glass 
tubes and reservoirs. The bulb A contains the 
radium salt dissolved in water. Radium in so- 
lution continually decomposes the water into 
hydrogen and oxygen, and at the same time 
transforms itself into the emanation, which is 
set free. The total volume of the hydrogen and 
oxygen amounts to more than two hundred 
thousand times that of the emanation at the 
same pressure and temperature. In addition to 
the oxygen and hydrogen and emanation, a 
small quantity of helium appears (the volume 
of which is a few per cent. greater than that of 
the emanation) and also traces of other gases, 
probably carbon dioxide and hydrocarbons 
coming from the decomposition of organic im- 
purities, although the source of these traces of 
vas does not seem to be thoroughly understood. 
On account of its radioactive transformation, 
the exact proportion between the quantity of 
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emanation and the gases with which it is mixed, 
depends upon the length of time the gases are 
allowed to accumulate. In the ordinary daily 
routine of our laboratory, however, the problem 
resolves itself into the extraction of 140 to 240 
millicuries of emanation having a volume of 
0.084-0.144 mm.* at atmospheric pressure and 
ordinary temperature, from a mixture of gases, 
having a volume of 18 to 36 cc. at the same tem- 
perature and pressure. 


ms 


The mixture of gases collects in A and the 
tube B, and also, if the passage is open, in the 
reservoir C. Allowing the gases fo colleet in C 
apparently increases the efficiency, probably be- 
cause the emanation diffuses from the solution 
into a large volume more freely than into a 
small one. The tube B is considerably longer 
than 76 em, so that air may be admitted into C, 
if desired, without its finding its way up into 
the radium solution. The trap at B protects 
against mereury spurting up into the radium 
solution, should some of the glass apparatus 
break. An ordinary water aspirator with suit- 
able stopeocks controls the flow of mercury be- 
tween the reservoirs C and D. On admitting 


the air into D, the mercury rises in C, pushing 
the mixture of gases through the mercury tra 
E, into the tubes F. The mercury in the trap 
holds back all but a very small quantity of the 
water vapor. The tubes F contain a copper 
wire, slightly oxidized, phosphorp ide and 
potassium hydroxide. Although represented in 
the figure in a vertical position, the copper wire 
really lies horizontal. It is wound on a quartz 
rod supported by quartz feet, so that the wire 
does not touch the inner surface of the tube at 
any point. The diameter of the wire is 0.3 mm. 
and the length of the coil 25 em. When heated 
red hot by an electric current of 5-10 amperes, 
it rapidly combines the oxygen and hydrogen, 
the phosphorpentoxide absorbing the water va- 
por formed. A small amount of copper oxide 
on the wire is required, because the mixture of 
gases contains (at least at first) a quantity of 
hydrogen that exceeds by a few per cent. the 
proportion required by the chemical formula 
for water. Some oxygen remains in the radium 
solution as hydrogen peroxide. The copper 
wire was heated for a long time to remove as 
much of the occluded gases as possible, and the 
phosphorpentoxide was distilled into its present 
position from a tube sealed on just below it, and 
afterwards removed, both of these processes 
taking place in vacuum. The potassium hy- 
droxide is for the purpose of absorbing any car- 
bon dioxide that may be present, or may be 
formed by the hot copper wire oxidizing hydro- 
carbon 

After the purification of the emanation the 
mereury in the reservoir G is drawn into H, the. 
air being removed from H by the water aspi- 
rator, and the emanation and helium pass into 
G. The gases are then pushed up by the mer- 
cury through the stopeock I and into the desired 
tube or container, which is sealed on at N. The 
volume of the helium being very small, for the 
vast majority of purposes it is unnecessary to 
remove it. The length of the tube connecting 
E with G should be so great that air may be 
admitted into G without foreing the mereury up 
into F. 

The stopeock IT has a mereury seal, and con- 
tains no stopcock grease. A few marks made 
with a lead pencil on the stopper allow it to 
turn freely. It will be noticed that the emana- 
tion passes through no stopeock except the one 
at T, and even this is unnecessary, and has been 
added for convenience of manipulation only. 
The fact that stopcock grease and many other 
organie substances are decomposed by the rays 
from the emanation and give off gases is well 
known. 

The system of tubes and bulbs K, L, M is for 
the purpose of removing the air from the other 
tubes and reservoirs, ete.. by means of a pump 
attached at M. This must be done at the he- 
ginning, and after that no air enters the reser- 
voirs except occasionally when it becomes nec- 
essary to renew the oxidized wire or the phos- 
phorpentoxide, ete. 
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The apparatus in our laboratory has been in 
continuous use for more than four years. The 
bulb A now contains over nine hundred twenty 
milligrams of radium (element), and the total 
quantity of emanation purified per month 
amounts to more than 4.5 curies of emanation. 
A ecurie is the quantity of emanation in equi- 
librium with one gram of radium (element). 


Fig. 2. Fis. 3. 

One of the most important advantages in 
using the emanation instead of the radium salt 
itself for treating cancer, is that the emanation 
ean be put into tubes that are very much small- 
er than the tubes would have to be to contain 
an equivalent amount of radium, and also be- 
cause a much greater variety in the size and 
shape of the applicators can be obtained. 


Fic. 4. 


Figs. 2, 3, 4, and 5 represent some of the 
tubes and applicators in use in the Huntington 
Hospital. The small glass tubes at A in Fig. 2 


contain radium emanation. They were originally 
joined at N to the emanation apparatus repre- 
sented in Fig. 1, and were sealed from it by 
means of a very small gas flame, after the ema- 
nation had been pushed into them by a column 
of mercury. 

Usually these glass tubes are placed in steel 
tubes shown just below them in Fig. 2. The 
steel tubes have an eye that screws into one end, 
and a more or less sharp point that screws into 
the other end. The eyes are for threads, which 
are usually colored, and a record is kept of the 
amount of emanation in the tube. It often hap- 
pens that for treating a particular case, it is 
desirable to cut off the easily absorbed rays, and 
this is done by surrounding the steel tubes by 
larger tubes (represented in Fig. 2), a milli- 
meter or two thick, of silver or lead or platinum, 
according to the amount of filtration desired. 


Sometimes it is desired to cover a large area 
of the skin with a lot of tubes of small strength. 
The metal frames in boxes represented at C in 
Fig. 2, are convenient for this purpose, and may 
contain either the glass tubes or the glass tubes 
inside the steel tubes; they are fastened by 
means of adhesive plaster as represented. 

Fig. 3) represents the applicators on 
which the deposited activity has been placed. 
There is no emanation in them. In order to 
make these applicators, a sheet of metal is 
wrapped on the inside of & glass tube, as at D, 
and this glass tube is sealed on to the apparatus 
of Fig. 1, at N. The emanation is then pushed 
up over the mercury until it occupies the space 
inside of the metal sheet at D, and is left there 
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for several hours for the deposited activity 

Radium ABC, to accumulate. At the end o 

about three hours, the maximum amount has 
accumulated. The emanation is then with- 
drawn through the stopeock I in Fig. 1, into the 
globe G in order to save it, and after closing 
the stopeock the tube is eut off and the metal 
sheet spread out on adhesive plaster as at E in 
lig. 3. Theapplicator is then applied over the 
area as desired. This method of treating cases 
is useful in very superficial lesions covering 
large areas, in which it is desired to get a uni- 
form radiation over the whole surface. It has 
the advantage that a uniform, and, if desired, 
very small filtration can be obtained. 

F in Fig. 2 represents a bulb used in prepar- 
ing intensely radioactive solutions. A few 
grains of ordinary salt are placed in the small 
bulb at the extreme left end of the tube; the 
tube is then sealed to the emanation apparatus 
at N and the purified emanation, pushed up in 
between the grains of salt, and left there for 
three hours. The deposited activity, Radium 
ABC, accumulates on the grains of salt. At the 
end of three hours or so, the emanation is re- 
moved and put into the globe G; the glass bulb 
is cut off from the emanation machine, and dis- 
tilled water squirted into the small bulb con- 
taining the activated salt. The salt dissolves 
in the water, carrying with it into solution most 
of the deposited activity, Radium ABC. If care 
is taken to use the proper amounts of salt and 
distilled water, a physiological salt solution can 
thus be obtained, containing a very large quan- 
tity of deposited activity per cubic centimeter. 

Solutions of this kind have been used in the 
Huntington Hospital for injections into the 
blood-stream and into tumor tissues. 

Fig. 4 represents tubes that have been used 
in eases in which it was desired to insert the 
active substance into the tumor itself. This 
may be done in several ways; either the glass 
tubes may be put into the tumor through a tro- 
char and left there, or they may be placed in- 
side of metal tubes such as represented in the 
figure, made long or short, thick or thin, and 
then withdrawn after the desired period of 
time has elapsed. If the glass tubes are put 
into the tumor through a trochar and left there. 
a very prolonged radiation ensues. The emana- 
tion disappears, little by little, half of it decay- 
ing in slightly less than four days. half of what 
is left in four more days, ete., so that the tis- 
sues are radiated for several weeks continuously, 
though with progressively decreasing intensity. 
In certain types of tumors this is by far the 
most effective method of using radium that I 
have tried. 

Long metal tubes, such as those represented 
at the right side of Fig. 4, have been used for 
inserting the radioactive substance into tumors 
that lie some distance below the skin. A little 
class tube containing the emanation lies in the 


end of the metal tube, close to the sharp point. 
The two curved instruments in Fig. 4 are of 


silver and have been used in cases where some 
filtration was desired. In the thicker one, the 
hole containing the glass tube has been bored 
eccentrically, thus giving a much greater filtra- 
tion on one side than on the other. 

Fig. 5 represents the tubes and applicators 
that are used for intra-uterine conditions, and 
in cancer of the cervix. The figure also shows 
the applicators employed in cases where it is 
desired to hold the radioactive substance at some 
distance from the skin, as in leukemia and ma- 
lignant lymphomata. 

The small metal cones are used with the steel 
tubes, to raise them above the surface of the 
skin, and thus produce uniform radiation over 
certain areas. These cones hold the steel tubes 
at distances of 1 em. to 2 em. from the surface 
of the skin. There are various sizes to corre- 
spond to the areas of superficial lesions. 

The large lead applicator on the brass support 
is used to give a ‘‘distance filtration,’’ of six 
centimeters or so. 

The gauze wrapped around some of the lead 
applicators serves two purposes: firstly, it cuts 
off the secondary radiation coming from the sur- 
face of the lead, which is not very penetrating, 
and would produce considerable irritation in 
the skin; and, secondly, it raises the applicator 
up from the surface of the skin, thus, according 
to the inverse square law, reducing the amount 
of radiation absorbed in the skin as compared 
with the amount absorbed at a considerable dis- 
tance below the surface. 

It is of the greatest importance in treating 
malignant disease to be able to yary the pene- 
tration of the rays at will, and at the same time 
to know accurately how penetrating the rays 
are. The applicators described above provide a 
very flexible technic with penetration of rays 
varying within wide limits. 

The absorption of rays from radioactive sub- 
stanees by tissues appears to be a very com- 
plex phenomenon, and a special article on this 
subject is in preparation. 

Whenever Nature acts, she acts quantitatively 
as well as qualitatively. Physics deals almost 
exclusively with quantitative measurements. 
The importance of estimating phenomena quan- 
titatively, of making exact dosages, is nowhere 
greater than in the application of the radio- 
active substances in the treatment of cancer. 
One must send through the tissues, not simply 
radiation, but enough radiation to destroy the 
tumor, and one must be sure to use radiation 
sufficiently penetrating to reach all the diseased 
tissues, 

The first step in a quantitative estimate of 
dosage is to measure the quantity of radium, of 
emanation, or deposited activity, as the case may 
be, that the applicator contains. 

The following paragraphs will be devoted to a 
description of our measuring instruments. 
There are three of them: 

(a) An instrument for accurately measuring 
the quantity of the radioactive substance in the 
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applicator, or in a piece of tissue, as the case 
may be. This instrument is in our laboratory 
in a room at a considerable distance from the 
emanation apparatus. The emanation gradu- 
ally diffuses through the halls and rooms, and 
leaves behind it on the walls, floor, furniture, 
ete., the deposited activity, which in time will 
make delicate and accurate measurements of 
radioactivity impossible in the part of the build- 
ing near the emanation apparatus. 

(6b) An instrument for roughly and rapidly 
estimating the quantity of radioactive sub- 
stances in tubes and applicators. This instru- 
ment is in the hospital in the room in which 
most of the radium treatments are given, and is 
used frequently to make sure that the tubes and 
applicators are in order. 

(c) An instrument for detecting the presence 
of radioactive substances. This instrument is a 
simple form of electroscope, and is used for 
finding lost tubes that have been thrown away 
with the bandages, ete., and for ascertaining 
whether or not the small glass tube previously 
inserted into the tumor is still intact, and has 
not been broken. 

Fig. 6 represents the apparatus used for ac- 
curately measuring the quantity of the radio- 
active substance in the applicator or tissue. AA 
is a sheet of lead 50 em. in diameter and 1.5 em. 
thick. It rests on top of a circular brass box, 
BB, the same diameter as AA, and about 3 em. 
deep. A horizontal brass disk, CC, lies in the 
center of this box, and is insulated from it by 
hard rubber supports, DE. The box B is 
charged by joining it to one pole of a battery 
having an electromotive force of 100 volts or so, 
and in order to prevent the current from pass- 
ing from the box B to the disk C through or 
along the surface of the supports DE, the sup- 
ports are supplied with metal disks and rods 
joined to earth as represented. Thus any cur- 
rent starting from the box B along the surface 
of D would meet this conductor, and pass off to 
earth without reaching CC. 

In order to measure the quantity of a radio- 
active substance in an applicator, the applicator 
is placed on top of the lead disk AA. The pene- 
trating gamma rays from this substance then 


pass through the disk and into the box, where 
they make the air in the box a conductor of elec- 
tricity. Under ordinary conditions, air is not a 
conductor of electricity, but the radium rays 
have the power of making the air a conductor 
of electricity, and this phenomenon is called the 
ionization of the air. When the air is ionized, 
the current passes across from the box B to the 
disk C. The greater the amount of the active 
substance on top of the lead AA, the greater 
will be the amount of radiation passing through 
the air in the box, and the greater will be the 
current flowing from the box to C. This cur- 
rent, under proper conditions, is proportional to 
the quantity of the radioactive substance on 
the lead, and is universally regarded as the most 
satisfactory measure of that quantity. 

In order to measure the current flowing from 
the box to C, one of the supports, E, is per- 
forated, and a wire, F, passes through it and is 
connected to an instrument for measuring cur- 
rents of electricity. 


The most satisfactory method we have found 
for measuring the current is to use a variable 
electrical condenser and quadrant electrometer. 
A very convenient variable condenser for the 
purpose has been designed by Dr. Harry Clark, 
who has charge of the laboratory experiments 
in our course in Radioactivity.* Fig. 7 repre- 
sents the apparatus. A pile of fixed plates, A. 
insulated from the rest of the apparatus, is 
joined to one quadrant D of an electrometer, 
and also to the wire F in Fig. 6, through which 
the current from CC comes. Two movable piles 
of semi-circular plates, B and C, insulated from 
each other, are mounted on the same support in 
such a way that they rotate about the axis, and 
slide in between plates A without touching 

* Physical Review, July, 1915, pp. 43-45. 


A A 
| 
| 
| 
| 
| 
| 
| 
| 
A F: 
| 
= 
| | | 
| IE G E 
| Fic. 7. 


Vou. CLXXVII, No. 23} 


BOSTON MEDICAL AND SURGICAL JOURNAL 


793 


A 
-|- 


— 


Constant 


GY 


them. One set of plates, B, is joined to a bat- 
tery of constant electromotive force, while the 
other set is put to earth. Under these cireum- 
stances, a rotation of B and C in one direction 
or the other will cause a charge of electricity to 
be induced on the plates A; if B and C are ro- 
tated at just the right rate, this charge will ex- 
actly neutralize the current coming to G from 
the box of Fig. 6. The rate at which B and C 
must be turned in order that this neutralization 
shall take place can be determined by observing 
the quadrant electrometer D. The plates must 
be turned just fast enough to keep the electro- 
meter needle at rest. Under these conditions, if 
the plates at B and C are always turned through 
the same angle (and stops in the instrument are 
so placed that this is the case), then the cur- 
rent is inversely proportional to the time re- 
quired to turn the plates through the angle, and 
this time is therefore the measure of the current 
coming from the ionization chamber. In this 
method, the quadrant electrometer acts simply 
as an instrument for detecting small charges of 
electricity. 

In order to measure quantities of the radio- 
active substances in terms of standard units, the 
apparatus must be standardized. This is done 
by placing on the lead plate AA of Fig. 6 a 
sealed glass tube containing a known quantity 
of radium, and by measuring the ionization cur- 
rent that this produces. 

The unit in which quantities of emanation are 
expressed has by international agreement been 
defined to be the quantity of emanation that is 
in equilibrium with one gram of radium ele- 
ment. For practical purposes, this quantity of 
emanation in a small sealed tube would produce 
the same penetrating radiation as a gram of 
radium, for it would have associated with it 
practically the same quantity of Radium B and 

Consequently, the number of millicuries of 
emanation in the container, divided by the num- 
ber of milligrams of radium in the standard, is 
equal to the ratio of the measured currents 


when the emanation tube and the radium tube 
are placed on the lead disk AA, respectively,' 
and these currents are inversely proportional to 
the two measured times. Hence, practically all 
that is necessary to do in measuring the quan- 
tity of emanation is to divide a certain constant 
by the measured time. 

Fig. 8 represents the instrument in the hospital, 
used for roughly estimating the strength of the 
tubes and applicators. AA isa lead disk 30 ems. 
in diameter and 1 em. thick, upon which the 
tube or applicator is placed. BB, etce., are thin 
sheets of aluminum, supported by metal rods 
and joined through an insulated copper wire to 
the galvanometer G. CC are plates parallel to 
BB, but fastened to the metal box DD, which 
in turn is joined by an insulated wire to one 
pole of a battery, or one terminal of an electric 
light circuit furnishing constant current at 110 
volts, the other terminal being joined to the 
galvanometer as represented. 

When the applicator containing the radio- 
active substance is placed on AA, the penetrat- 
ing rays from it pass through the lead disk AA 
into the box DD, where they ionize the air. The 
eurrent then passes from the box through the 
plates CC, across the air space to the plates BR, 
and then through the supports and wire circuit 
to the galvanometer, and thence back to the 
source of current. The galvanometer deflection 
is most conveniently read by means of a mirror, 
lamp and transparent scale. The deflection of 
the spot of light on the scale measures the cur- 
rent and thus the quantity of activity in the 
applicator, provided that the deflection of the 
galvanometer produced by a known quantity 
of radium has first been obtained. 

This instrument is not quite as accurate as 
the one described above, but is much more con- 
venient and the measurement can be made much 
more rapidly, for all that is necessary to observe 
is simply the deflection of the spot of light on 
the seale. 

In order to illustrate the effects produced by 
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the rays on cancer tissue, and, especially, to give 
an idea of the quantity of the radioactive sub- 
stance, the time and the filtration required to 
produce given effects with the above-described 


Case 1. a.—JvUNe 7, 1915. 


Case 1. b.—Jan. 12, 1916, 


methods of treatment, the following cases are 
cited, chosen from the records of the Hunting- 
ton Hospital. The history and diagnosis of the 
disease, and the clinical findings, will be dis- 
cussed in other sections of the report, by various 
members of the hospital staff. 

The following cases represent treatments of 


- 


epidermoid carcinoma. This group of cases is 
by far the largest of any that we have treated. 
In selecting illustrations, the most extensive le- 
sions that we have been able to influence favor- 
ably have been chosen, so that an idea may be 
obtained as to the limits of what can be done 
with the amount of radium at our disposal, 
namely, 230 milligrams of the element. (Since 
the period covered by this report, our supply of 
radium has been increased to about 1 gram.) 

Case 1 represents a recurrence after opera- 
tion. The pathological diagnosis was epider- 
moid carcinoma. The treatment given consisted 
almost entirely of the insertion of small glass 
tubes containing a few (from 1 to 9) milli- 
euries of radium emanation. The glass tubes 
remained in place for ten days or two weeks at 
a time. The treatment began on May 27, 1915, 
and lasted for nearly a year, at greater or less 
intervals of time. <A practically continuous 
stream of radiation passed through the tumor 
for the first six weeks. Two recurrences took 
place. The figures illustrate the condition of 
the lesion near the beginning of treatment, on 
June 7, 1915, and on Jan. 12, 1916. The second 
recurrence took place after this date, the dis- 
ease having progressed through into the mucous 
membrane of the right cheek. 

Case 2 represents a condition the pathological 
diagnosis of which was also epidermoid carci- 
noma. This lesion was treated almost entirely 
by the insertion of glass tubes through a trochar 
into the tissues, giving a prolonged treatment. 
Treatment began on October 14, 1915, and lasted 
until May 26, 1916, at intervals varying from 
one week to two months. The glass tubes con- 
tained amounts of emanation varying from 2 to 
10 millicuries, and the tubes remained in place 
on an average of about two weeks. During the 
latter part of the treatment, the tumor tissue 
had practically disappeared, and during this 
period a few treatments were given with steel 
tubes, each containing from 15 to 34 millicuries, 
the treatment lasting from one-half to one and 
one-half hours. The photographs represent the 
condition of the lesions before and after treat- 
ment. 

Two ents were removed from the scar 
on July 14, 1916, for pathological examination, 
and Dr. Tyzzer reported that one fragment con- 
sisted of necrotic tissue and hyalinized blood 
clot. The other fragment consisted of an ab- 
normal connective tissue, covered with thick 
squamous epithelium. Pathological diagnosis: 
no evidence of new growth. 

The eondition of these lesions had not per- 
eeptibly changed when the patient died of pneu- 
monia on January 24, 1917. } 

Case 3 represents a series of keratoses widely 
distributed, some of which, according to patho- 
logical report, had definitely degenerated into 
epidermoid carcinomata. The large tumor grow- 
ing on the left ear was treated by the prolonged 
radiation method, the small glass tubes contain- 
ing a few millicuries of emanation being left in 
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the tissue for two to three weeks. The other 
lesions were treated by means of the steel tubes 
with filtration of a few millimeters of air and 
eotton. The usual length of the steel tube treat- 


Case 2. a.—OcT. 27, 1915, 


Case 2. b.—JuLy 21, 1916. 


ment was from one-half to one and one-half 
hours, and the amount of emanation in the tubes 
varied from 14 to 47 millicuries. Treatment be- 


gan on July 7, 1915, and lasted, at intervals of 


— 


pro one week to two months, until January 2, 


The photographs represent the condition of 
the lesions on the left hand side of the face be- 


fore and after treatment. The last treatment 


Case 3. a.—JuLy 7, 1915. 


CasE 3. b.—Nov. 17, 1916, 


of the tumor on the left ear was given on Au- 
gust 24, 1915. During the interval from July 7 
to August 24, eight glass tubes, containing a 
total of 506-10 millicuries of emanation were 
inserted into this tumor, and left in place. Four 
steel tubes were also used during this period, 
each for about one hour, containing from 15 to 


| 
| 
| 
| 
Ay 
| 


796 


BOSTON MEDICAL AND SURGICAL JOURNAL 


Jan. 30, 1914. 


35 millicuries of emanation. On July 14, 1916, 
a specimen was removed from the sear on this 
ear, for pathological diagnosis. Dr. Tyzzer re- 
rted that the specimen consisted of cartilage, 
in part necrotic, against which lay a layer of 
fibrino-purulent exudate. Superimposed was a 
layer of dense, degenerative connective tissue, 
and at the surface, fibrino-purulent exudate. 
Pathological diagnosis: no evidence of tumor. 
The condition of the lesions in March, 1917, 
when the patient was last seen at the hospital, 
did not differ perceptibly from that represented 
in the photograph of November 27, 1916. 
he three cases cited above illustrate what 
may be termed the prolonged radiation treat- 
ment. There are, in general, three important 
factors entering in a quantitative way into the 
effects produced by the radiation: (a) the 
amount and distribution of the radioactive sub- 
stance used, (b) the time of exposure to the 
rays, and (c) the filtration. The question as to 
the effects produced by a small quantity used 
for a long time, as opposed to a large quantity 
used for a short time, has not been definitely 
decided for all cases. In the above treatments, 
the time element was very large, for the tumors 
were subjected to continuous radiation for six 
weeks or two month at a time, the intensity of 
the radiation being correspondingly small. Thus 
the time element was enormously increased at 
the expense of the intensity element. The meth- 
od has another great advantage also, in that the 
most energetic of the radioactive rays are used 
to their fullest extent. The walls of the glass 
tube being very thin, they absorb very little 
radiation, which means that a very large per- 
centage of the radiant energy is absorbed in the 
tissues within a few millimeters of the tube. The 
distance to which the radiation extends depends 
to a considerable extent upon the thickness of 
the glass. In general, the tubes are such that 
the destructive action on normal tissues caused 
by the rays, extends to a distance of 7 or 8 milli- 
meters, Under these conditions, epidermoid ear- 
cinoma tissue will be destroyed at a considerably 
greater distance. If it is desired to extend still 


Sert. 28, 19 
Case Scrrruvse Carcinoma, 


further the limits of the destructive action, 
larger doses must be used. 

In spite of the fact that the radiation of the 
tumor lasted continuously for six or eight 
weeks, no destructive effect was produced on 
neighboring healthy tissue. A _ slight ery- 
thema, however, appeared for a distance of 2 
ems. or so around the lesions. 

Cases 2 and 3 above represent the most ex- 
tensive epidermoid carcinomata that we have 
been able to destroy so completely that the pres- 
ence of the carcinoma tissue could not be dem- 
onstrated. We have treated a large number of 
similar cases, and cases of less extensive lesions, 
which it is unnecessary to describe in detail. 

The method of inserting glass tubes through a 
trochar can be applied only to cases in which the 
lesion occupies a certain volume. Conditions in 
which the epidermoid carcinoma tissue is dis- 
tributed in a more or less thin layer, over a 
large or small area, must be treated in other 
ways. 

Case 4 represents one of the most extensive 
lesions of superficial carcinoma that we have 
treated at the hospital. It illustrates the limit 
of what we have been able to do with the ra- 
dium at our disposal. A large number of 
smaller lesions have been completely removed by 
the radium treatment. This case demonstrates 
the effects that can be obtained by a very large 
number of separate treatments, extending over 
long periods of time. Radium applications be- 
gan on February 2, 1914, and the patient is 
still under treatment. The disease has never 
disappeared entirely, but the treatment has kept 
it under control, so that the carcinoma tissue 
has not extended superficially, and no physical 
evidence exists that internal metastasis has oc- 
eurred. During the three years and more that 
have elapsed since the beginning, the patient has 
received 64 treatments, with quantities of ema- 
nation ranging from a few millicuries up to 142 
millieuries. The length of each treatment varied 
from 1 to 3 hours, and the filtration varied from 
that due to the glass walls of the emanation 
tubes themselves, to two millimeters of lead, de- 
pending upon the area and thickness of the por- 
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May 28, 1914. 


Cast Diagnosis: Sarcoma, 


tions of the tissue to be treated. There has been 
a marked general improvement in the condition 
of this lesion, an improvement that has been 
maintained. 

The following sarcoma case illustrates the ef- 
fects that can be obtained by inserting metal 
tubes containing radium emanation into the 
center of the tumor tissue itself. It was one 
of the earliest cases treated at the hospital, and 
the satisfactory results obtained are largely due 
to Dr. Ordway’s skill in making the applica- 
tions. The patient has remained free from 
signs of recurrence to the present date. 

The record contains a number of pathological 
reports, which give sarcoma with numerous 
mitotic figures as the diagnosis. The radium 
applications began on November 28, 1913, and 
lasted until August 6, 1914. During this pe- 
riod 22 radium treatments were given, the maxi- 
mum dose recorded being 59 millicuries. The 
treatments consisted of two kinds: in one the 
metal tubes were inserted with very small filtra- 
tion into the tumor tissue itself; in the other, 
the tubes were laid on the surface, with filtra- 
tion varying in amount from a fraction of a 
millimeter of steel, to one millimeter of lead. 
The length of time varied from one to twenty- 
four hours. It is probable that the favorable 
results obtained in this case are due to pro- 
longed treatments, in which the tubes were in- 
serted into the tumor itself. 

It is a well-known fact that the large masses 
of tissue that occur in malignant lymphomata 


Jax. 9, 1916. APRI 
Case 6.—PaTHOLOGicaL DiacNosis: Mationant LympHoma 


(Hodgkin’s disease, lymphosarcoma, ete.) are 
peculiarly susceptible to radiation. These 
masses disappear under the action of the rays, 
but they are very apt to recur; if not in the 
same place, at other points in the body, and the 
radiation of one mass has no destructive effect 
upon masses at a distance. The following case 
is cited as illustrating the destructive effect that 
ean be produced on this type of tissue by pro- 
longed exposure to the rays from a relatively 
small amount of radium. 

Case 6 represents, perhaps, the largest masses 
of tissue that we have been able to cause to dis- 
appear. The tumor has been subjected to ra- 
diation a large number of times between Jan- 
uary, 1916, and April, 1917. The doses varied 
from 31 to 550 millicuries, and the time of ex- 
posure from 8 to 48 hours. The total number 
of millicurie hours during the entire treatment 
amounted to 93,756. This ease is still under 
treatment. 

The method of treating these cases differs 
fundamentally from that employed in those pre- 
viously mentioned. Only the penetrating 
gamma radiation is allowed to pass through the 
tissues, the filtration being two millimeters of 
lead, and about two to three ems. of gauze; 
sometimes, also, the applicator is held on a 
brass frame at a distance of 6 or 7 ems. from the 
skin, in order to reduce the skin effect in pro- 
portion to the radiation of the underlying tis- 
sues. The gamma radiation that goes through 
this amount of matter carries with it an exceed- 
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ingly small quantity of energy, and it is one 
of the most extraordinary facts connected with 
these mysterious substances that such a small 
quantity of energy can have any appreciable ef- 
fect on such large masses of living tissues. 

As is well known, x-ra 
leviation in cases of myelogenous leukemia, and 
the fact that radium also has much the same ef- 
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method of treating leukemia with radium is sub- 
stantially that described ‘above in the case of 
malignant lymphomata. 
in a lead box with walls about two millimeters 
thick, are placed at different positions over the 
spleen, and left there from four to six hours, 
when they are changed to other positions. The 
chart in Fig. 9 represents the effect of the radia- 


The emanation tubes, 


fect was observed in Paris years ago. The best tion on the white cell count of the blood, the 
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figures giving the dosage. The first figure repre- 
sents the number of millicuries, and the second 
the number of hours of treatment, respectively. 
It will be noticed that every series of treatments 
is followed by a diminution in the white counf, 
even though this is given after a large number 
of recurrences. 

The fact that there is a general decline in the 
magnitude of the recurrences during the three 
years in which the patient received treatment is 
the most hopeful characteristic to be noticed. 
Attention is called to the fact, however, that 
larger doses have been used the last few months 
than before. This chart refers to Case 7, and 
photographs representing it are also given. 
These photographs show the diminution pro- 
duced in the size of the spleen during the first 
part of the radiation. The spleen has remained 
small ever since. 

Here, again, the size of the effect produced by 
a small amount of radiated energy is note- 
worthy. It would take rather delicate chemical 
tests to discover the chemical change produced 
by this radiation in so large a quantity of mat- 
ter. 

An exceedingly interesting study of a large 
number of cases of leukemia treated with ra- 
dium will be published by Dr. Peabody in a 
special article on the subject. 


ORTHOARTERIOTONY (A.NEW FORM OF 
PHARMACODYNAMIC ENERGY): THE 
BIOCHEMIC EXPLANATION OF ITS AC- 
TION, TOGETHER WITH A CONTRIBU- 
TION TO THE INTERPRETATION OF 
ITS PHYSIOLOGICAL MECHANISM. 


By Craés Jutrus Enesuske, Ph.D., M.D., 
SATER, SWEDEN. 


Adjunct Physician to Siter Hospital for Insane. 
(Summarized Abstract.) 


I. THE ACTION OF ORTHOARTERIOTONY. 


THE action of orthoarteriotony manifests it- 
self thus: if the tension of the radial pulse is 
too high it becomes lowered, if too low it be- 
comes increased, and from either deviation it 
becomes reduced to 150 mm. Heg.., or, in stricter 
terms, to a value higher than 140 mm., not sur- 
passing 150 mm.; gradually the blood-pressure 
becomes more and more stable, whereby vaso- 
motor tranquillity at a normal blood-pressure 
level is restored.? Such was the action of iodine, 
constantly recurring in the same manner, when 
used in accord with the following description, 
as observed in 98 out of 100 cases of various 
forms of insanity, during the last 4 years treat- 
ed by the method hereinafter described. 


1. THE DYNAMIC FACTOR OF ORTHOARTERIOTONY. 


Schematically, equal amounts of one and the 
same chemical substance may be conceived as 


producing different medicinal action, depend- 
ing upon whether it is chemically engaged 
by or reacts upon one or another of the. con- 


stituents of the blood or the tissues aftér it has~ 


been resorbed. Induced by such theoretic an- 
ticipation, the author formulated the problem to 
find experimentally a chemical complex contain- 
ing iodine and endowed with such chemical 
affinities that, by its internal use, after resorp- 
tion, iodine must be combined with or chem- 
ically react upon protein in the blood or in the 
tissues. 

With the said purpose in view, the author en- 
deavored to produce a molecular complex of 
tannin containing iodine, and, after numerous 
experiments, conducted at intervals during a se- 
quence of years, he obtained as a result a prod- 
uct in which the total amount of iodine and 
tannin engaged in reaction was taken up in sol- 
uble form without any insoluble by-product be- 
ing precipitated.* 

The product thus resulting does not react for 
free iodine (with starch or chloroform), and 
does not contain any inorganic base. It can he 
identified by the fact that a solution of it takes 
up to a perfectly clear and transparent fluid an 
amount of nitrate of silver corresponding to 
9-10 of the equivalent of the amount of iodine 
contained in it.t 

The chemical constitution of this iodine-con- 
taining complex is not known with certainty at 
present, but it can always be made to contain a 
definitely known quantity of iodine and tannin; 
for instance, 1:4, or another relation; it may 
be elaborated into suitable form for intravenous 
injection or for use subcutaneously or per os. 

The complex thus described is exactly the dy- 
namie factor which at the clinical dynamic tests 
carried on by the author revealed the action of 
orthoarteriotony in the year 1909,t confirmed 
in the years 1913-1917 by the results of 98 out 
of 100 cases of various forms of insanity treated 
with this dynamic factor.§ 


*The author's aim to attach organic iodine in sanguine and 
action of such is his reason for describing the iodine-tannin com- 


been used for c 
oducts 


purpose hese pr 
contain organic iodine in vitro, or not, has been the subject of in- 
vestigation by several writers; but that the idea of organic iodine 
in should have been actualized has not been purported by 
any writer. Regarding some such iodine complexes, see: Lyon et 
Loiseau, “Formulaire thérapeutique,” Paris, 1903; Power and 
Sheddon, “The Chemical Character of So-called Iodo-tannin Com- 
pounds, " Pharm. Journ., xiii, London, 1901 ; y. L., “Sur la 
constitution et l’activité des peptones jiodées,” Bull. Génér, de 
Thérapeutique, clxi, Feb. 15, 1911; and other authors. 


Guillermond’s jodo-tannin (Journ. de rm. 
Chimie, 3me. Sér., xxiv, 1854) gave immediately on admixture 
of nitrate of silver a precipitate of iodide of silver, when a sample 
of this preparation, bought in a drug store, was tested by the 
author exactly as ment above. As is well known, 
jodides and hydriodie acid give precipitate of iodide of silver im- 
mediately on admixture of nitrate of silver. 


1910. 
fin Stockholm Hospital for Insane, with consent of chief phy- 

. Dr. B. Gadelius; in Sater Hospital for Insane, con- 
sent of chief physician, Dr. E. Géransson, and his successor, chief 
Dr. A. Granholm. 
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Il. THE BIOCHEMIC EXPLANATION OF ORTHO- 
ATERIOTONY. 


Iodide of sodium does not produce the action 
which characterizes orthoarteriotony. This fact 
supports, beyond a possibility of doubt, the con- 
clusion that iodine, after resorption of the dy- 
namie factor described (11) has taken place, does 
not react directly upon carbonate of sodium in 
the blood to form iodide of sodium, and does not 
act as such when orthoarteriotony is manifested, 
but must act through the medium of some other 
intervening chemical reaction. It follows that 
first iodine must be taken up by or react 
chemically upon protein or some other organic 
molecule in the blood or in the tissues, before it 
is transformed into iodide of sodium and elimi- 
nated as such. 

The chemical reaction thus conceived and 
proved constitutes the proximal biochemic ex- 
planation of the action of orthoarteriotony, 
which is capable of being formulated upon the 
basis of the author’s observations and upon the 
strength of the facts which he presents in the 
thesis of which the present article is an ab- 
stract. By this biochemie explanation the action 
of orthoarteriotony is distinguished as caused 
by a form of energy which is entirely distinct 
from that which is revealed by the action of 
iodine, when, after resorption, it directly reacts 
upon carbonate of sodium* to form iodide of 


sodium and acts as iodide of sodium. Ortho-|! blood 


arteriotony is a form of organic iodine action; 
anorganic iodine action does not produce ortho- 
arteriotony. 


IV. THE PHYSIOLOGICAL MECHANISM OF ORTHO- 
ARTERIOTONY. 


In view of theoretical arguments and experi- 
mental findings, the action of orthoarteriotony 
is interpreted as the result of: 

(a) Removal of the cause of the blood-pres- 
sure disturbance in the cases considered, in that 
the blood ceases to be charged with chemical 
vasomotor irritaments as sequel of the action of 
iodine when, after resorption, it is taken up by 
or chemically reacts upon protein or another or- 
ganic molecule in the blood or in the tissues be- 
fore it is ultimately transformed into iodide of 
sodium. 

(b) The automatic regression of the vaso- 
motor mechanism into its normal adjustment 
(orthoarteriotony) as a sequel to the removal 
of the cause of the preéxisting blood pressure 
disturbance (dysarteriotony). 

High degree of probability in favor of this 
interpretation is adduced by the facts presented 
in the author’s thesis. 


V. CHARACTER OF ORTHOARTERIOTONY, 


In view of the preceding paragraphs (t-1v), 
the pharmacodynamic action described can be 
characterized briefly as aetiotropic* orthoarte- 
riotony through organic iodine action. 


VI. QUESTIONS AS YET UNDETERMINED, 


The interpretation of the action of ortho 
arteriotony, which is presented in the preceding 
paragraphs, leaves undecided the question as to 
where the freeing of the blood by chemical vaso- 
motor irritaments is brought about: 

(a) Whether directly in the blood by iodine 
neutralizing substances, foreign to the blood, 
acting as vasomotor irritaments ; 

(b) Or if chemical vasomotor irritaments 
cease to charge the blood as before, as a sequel 
to the modifying action of iodine upon the 
metabolism, produced in the cells everywhere in 
the tissues; 

(c) Or if iodine produces its action through 
the intermedium of some one special detoxicant 
organ. 

The last-mentioned alternative seems more 
probable, but the question is not brought under 
discussion in this thesis, as the author has not 
as yet observed new facts of such a nature that 
by their aid the question last alluded to can be 
definitely decided. 

VII. NOT EVERY SUBSTANCE FOREIGN TO THE 
BLOOD ACTS AS A VASOMOTOR IRRITAMENT. 


Removal from the blood of vasomotor irrita- 
ments, as a result of organic iodine action, does 
not imply that every substance foreign to the 
is being eliminated as result of iodine 
action. Substances foreign to the blood may be 
present in the blood without necessarily causing 
vasomotor disturbances. Several substances for- 
eign to the blood, if present in the blood, alter 
the blood-pressure and produce dysarteriotony ; 
others, on the contrary, in a given case, do not. 


Vill, THE PHARMACOLOGICAL PLACE OF ORTHO- 
ARTERIOTONY. 


Orthoarteriotony belongs to the forms of 
iodine action that are peculiar to iodine as such, 
understood as distinct from action of iodides.‘ 
The feature of precision in the manifestations 
of orthoarteriotony, as well as in the technic 
which brings it about, serves well the purpose 
of emphasizing and sharply defining the differ- 
ence between organic iodine action and anor- 
ganic or iodide action. 

The orthoarteriotony cannot be referred to the 
same category as the organotropic® blood-pres- 
sure modifacients (such as digitalis, adrenalin, 
nitroglycerin, ete.), which, by virtue of direct 
action upon a distinct function of the vasomotor 
mechanism, either stimulate or depress the heart 
or the blood-vessel nerve apparatus. 


IX. METHOD OF MEASURING THE TENSION OF THE 
PULSE IN THE INSANE. 


For the purpose of investigating the vaso- 
motor unrest in the insane, and the action of 
orthoarteriotony, the snhygmometer is _ to 
used as the instrument of measurement, because 
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it is the instrument which is constructed upon 
the right principle for the purpose of measuring 
the tension of the radial pulse, i.e., the maximal 
systolic blood-pressure in the radialis artery.* 

The essential feature of the sphygmometer 
method is that the radialis artery gets com- 
pressed by means of a pelotte with small com- 
pression surface. It must be about the same size 
as the palpation surface of the index finger, and 
its pressure must be applied directly over the 
artery at the point where its pulsations are felt 
as most superficial. By these precautions all 
disturbing influence of vascular or muscular re- 
flexes upon the reading of the blood-pressure 
value on the seale may be completely excluded. 

In measuring with the sphygmometer, if 
proper technical rules are carefully observed, 
the possible error of observation is less than ten 
millimeters. This conclusion is based upon the 
author’s experience obtained in making about 
40,000 measurements of the tension of the pulse 
in the years 1904-1917. ° 


X. INCOMMENSURABLE FEATURES OF OTHER 
METHODS OF MEASUREMENT. 


Blood-pressure measurements, by ordinarily 
used methods other than the syhygmometer, can- 
not be used in making controlling tests of the 
vasomotor unrest in the insane and the action 
of orthoarteriotony, and this for forcible rea- 
sons which may be briefly stated as follows: 

(a) The sphygmomano meter method, accord- 
ing to Riva-Rocci, or any modification of this 
method (compression of the upper arm by a 
cuff of 5-16 em. breadth), cannot be used for the 
purpose under consideration for the reason that 
by this method it is not possible to measure the 
maximal systolic blood pressure in the radialis 
artery in the insane, as in place of it is obtained 
the cipher value of a fraction of the blood- 
pressure in the brachialis artery. 

Owing to the high degree of lability of the 
blood pressure in the vast majority of the in- 
sane, the cipher value which is obtained in meas- 
uring with the Riva-Rocei method expresses the 
residual blood pressure which remains in the 
brachialis artery after withdrawal of a greater 
or smaller portion of the actual blood-pressure 
as effected by the technic of this method of 


. measurement. The change in the blood-pressure 


is brought about through the influence of re- 
flexes, vascular or muscular or both, which are 
elicited by the cuff compressing the arm by vir- 
tue of the irritation produced upon the soft 
parts of the arm submitted to pressure by this 
method. 

If, notwithstanding this objection, the at- 
tempt is made to measure the tension of the 
pulse in the insane by means of a sphygmoma- 
nometer with the cuff 15 em. broad, the error of 
observation is more than 40 mm. Hg. in the 
acute and subacute cases, and the deviation 


* This statement does not refer to special signature or 
trademark, but it refers to any constructed with pre- 


cision upon the principle of the sphygmometer. 


from the actually existing maximal systolic 
blood-pressure may amount to 120 mm. Hg., ac- 
cording to the author’s observations; possibly 
the error of observation may attain still higher 
cipher valuet in some exceptional case. | 

(b) Blood-pressure experiments on animals, 
according to ordinary laboratory method, cannot 
be used in making controlling tests of the action 
of orthoarteriotony by organic iodine action, for 
the following reasons: 

During the experiment in the laboratory the 
animal is in a state of narcosis and experimental 
shock while the blood-pressure test is being per- 
formed. In consequence, the blood-pressure of 
the animal is low, more or less approaching the 
collapse pulse. The cause of this blood-pressure 
disturbance in the animal experimented on is of 
quite a different nature from the cause of the 
vasomotor disturbance in an insane person in 
natura. Thus, the blood-pressure of the experi- 
ment animal presents a problem incommensur- 
able with that of an insane person in natura, 
whose blood-pressure disturbance, for the great- 
est part, is caused by vasomotor irritaments in 
the blood derived from anomalies of metabolism 
and secretory disturbances. Conclusion from 
the former upon the latter will prove fallacious. 


XI. FORMER ATTEMPTS TO STUDY THE BIOCHEMIC 
REACTIONS OF IODINE AFTER RESORPTION, BY EX- 
PERIMENTS IN VITRO. 


The biochemic explanation of orthoarteriot- 
ony, as depending upon chemical interaction of 
iodine and protein or other organic molecules in 
the blood or in the tissues, cannot be controlled 
or determined by laboratory tests in vitro, such 
as previously attempted. Experiments with hen 
albumen or blood serum and iodine in vitro have 
been made and repeated during the last 70 years 
without any practical purpose attained as far as 
the question under discussion is concerned. 

Such findings as have been made have always 
been capable of being interpreted in various 
ways and have resulted only in hypotheses* 
which remain unproven. 


XII. SUPPLEMENTARY EVIDENCE FROM THERAPEU- 
TIC OBSERVATIONS. 


Observations of therapeutic effects may be 
used to supplement and further to support the 
action of orthoarteriotony as depending upon 
organic iodine action and as contradistinct to 
anorganic or iodide action. 


XIII, VASOMOTOR TRANQUILLITY AT NORMAL BLOOD- 
PRESSURE LEVEL MAY BE MAINTAINED THROUGH- 
OUT THE WHOLE COURSE OF EVOLUTION OF AL- 
MOST ANYT CASE OF INSANITY, IF REQUIRED. 


Examples of vasomotor unrest in the insane 


and of orthoarteriotony, by virtue of organic 
fuller discussion presentation of facts 

to on ot the statements above are found inthe authors article: 
Arteriotonometry (soon n print). 

make s email proportion of all ‘cases tested. 
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iodine action, are represented by the accom- 
nying diagrams. 

a use of iodine, as described in the au- 
thor’s thesis, it is within the power of the phy- 
sician to cause the evolution of symptoms of the 
insane to develop throughout its whole course in 
a state of vasomotor tranquillity at normal 
blood pressure value, if in a given case he 
chooses to do so. The therapeutic advantage of 
this measure is not discussed in this thesis. Or- 
thoarteriotony, by virtue of internal use of 
iodine ‘‘lege artis,’’ is obtained as surely as an- 
esthesia is obtained by proper use of ether or 
chloroform, according to rules of the art. 


XIV. EXPLANATION OF THE FOLLOWING BLOOD- 
PRESSURE DIAGRAMS. 


© Signifies the cipher value of the tension of 
the radial pulse under the influence of organic 
iodine action. 

@ Signifies the cipher value of the tension of 
the radial pulse without influence of organic 
iodine action. 

It is to be observed that, inasmuch as the dia- 
grams express centimetric and not millimetric 
units, the cipher value of 150 mm. represents 
all values that are higher than 140 mm., but not 
higher than 150 mm. 

If, instead of the present, a diagram of milli- 
metric units were to be constructed, then ortho- 
arteriotony would not be represented by a 
straight horizontal, but a zigzeg line in the in- 
terspace between the lines of 140 and 150 mm. 


i 


DiacramM 1. Manta. 

No. 624, Siiter Hospital; man, 38 years, entered 
the hospital July 29, 1915; onset of the disease 12 
years before entry, periodical evolution. 

Present symptoms. Hilarious, cannot keep quiet 
nor keep his mouth shut; stream of words swift, 
voice loud, gesticulates, swears, screams, threat- 
nee spiteful, discontented, disturbs the others, is 


ant 


in the department for the violently insane 
and dangerous. 

Tension of radialis artery. High degree of vaso- 
motor unrest at high hypertension level. 

Treatment. Organic iodine action from October 
19, 1916, to January 20, 1917§ together with treat- 
ment as otherwise indicated. 

ria; as 
it is not -yet decided whether uch complication iss contraindice 
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Development. Orthoarteriotony from October 31, 
1916; from middle of December quiet, obedient, 
works, helpful; from December 1, 1916, trans- 
ferred to the wards for half-quiet patients. 

No. 727, Siiter Hospital; man, 70 years, entered 
‘he hospital May 20, 1916; onset of the disease 6 
months before entry; no previous attack of mental 
disease. 

Present symptoms. Sentiment changeable, mostly 
depressed, persecutory ideas, hallucinations of sight 
and hearing, believes himself to be accused of crime 
and that he shall have to meet capital punishment: 
weeps, memory impaired, can retain a number con- 
taining 3 ciphers, not a number containing 4 
ciphers; motor control. 

Tension of radialis artery. Vasomotor unrest at 
hypertension level. 

Treatment. Organic iodine action June 13 to 
September 10, 1916, together with treatment as 
otherwise indicated. 

Development. Orthoarteriotony from June 30 to 
the day of leaving the hospital; from early in Sep- 
tember good mental equilibrium; no hallucinations, 
no false ideas, memory improved, can retain a num- 
ber containing 5 ciphers; has good insight concern- 
ing his having been mentally ill; discharged from 
the hospital September 10, 1916, cured. 
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No. 482, Siiter Hospital; man, 68 years, entered 
the hospital October 16, 1913; onset of the illness 
4 months before entry; no previous attack of men- 
tal disease. 

Present symptoms. Sentiment changeable, some- 
times glad, sometimes depressed; without founda- 
tion accuses his wife of infidelity; has acted in a 
confused manner and with poor judgment in busi- 
ness matters; squandered his property; is angry 
with relatives; preaches, sings, weeps; memory im- 
paired; often noisy and turbulent. 

Tension of radialis ertery. High-grade vasomotor 
unrest at a high hypertension level, during more 
than a year continuing to be of about the same 
character as the diagram indicates. 

Treatment. No organic iodine action; no ortho- 
arteriotony. 


Development. ia, no spontaneous change 


Dementia, 
,in the character of the pulse tension. 


+ 

ar" == DiacRaM 2. MELANCHOLIA In SENIUM. 
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3. Dementia SENILIS. 


No. 4198, Stockholm Hospital; man, 21 years, en- 
tered May 26, 1913; onset of the disease a few 
days before en ; no previous attack of mental dis- 


ease. 

i and general motility; answers questi 

in few words, little more than “yes” and 

; knows hardly | level. 


Treatment. Organic iodine action from August 
8 to 1913, together with treatment as 


ted. 
Development. Ort from A 
to the day of leaving the hospital 
ber 19, cured. 
No. 3244, Stockholm Hospital; woman, 21 years, 


ov 


entered the hospital June 10, 1908; onset of the 
disease 3 months before entry. 

Present symptoms. Stupor, mutismus, stolid face; 
needs to be helped in » must be fed by 
the a ts. 

Tension of radialis art a Vasomotor unrest in 
apprgaching normal blood-pressure 

Treatment. Organic iodine action from August 
6 to October 5, 1913, 

otherwise indica 

Development. a from August 26 
Artec ath, 1913; no change in the mental symp- 

ONS. 481, Siiter Hospital; woman, 45 years, en- 
tered the hospital January 5, 1914; onset of the dis- 
ease two years before entry. 

Present symptoms. 


Depression, anguish, com- 
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what to say or to do; reconvalescent. 
Tension of radialis artery. Vasomotor unrest at 
low level. 
Diserams 4, 5, 6. Pragocox. 
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plaining, sobbing talk, psychomotor agitation, per- 
secutory ideas, hypochondriac ideas, sense percep- 
tion of being transformed. 


Tension of radialis Mog Vasomotor unrest 


with large between hypertension and hypo- 
tension values. 
Treatment. Organic iodine action from Febru- 


ary 18 to March ih 1915, together with treatment 
as otherwise indicated. 

Development. Orthoarteriotony from February 
18 until the day of leaving the hospital. From be- 
ginning of March more tranquil as regards senti- 
ment and mobility; the treatment was discontinued 
owing to the transference of the patient to another 
hospital on March 11, 1915. 

No. 4161, Stockholm Hospital; woman, 20 years, 
entered the hospital April 23, 1913; onset of the 
disease 2 months before entry; no previous attack 
of mental disease. 

Present symptoms. Face pale without expression, 
stupor, mutismus, negativismus, muscular tenseness, 
flexibilitas cerea; must be fed through the rubber 
tube, needs to be helped in everything. 

Tension of oe High-grade vasomotor 
unrest at hypertension level. 

Treatment. Organic iodine action trom August 
3, 1913, until February 2, 1914, together with treat- 
ment as otherwise indicated. 

Development. Orthoarteriotony from August 24, 
1913, until February 2, 1914, on which date the 


patient was di 


i a from the hospital and re- 
moved to a private home; no improvement in psy- 
chic symptoms having occurred; later on im- 
provement —— she is now (1917) well and 
able to attend to her occupation. 

No. 3673, Stockholm Hospital; man, 35 a 
tered the hospital September 13, 1911; onset 
disease 2 years before the entry, no previous attack 
of mental disease. 

Present symptoms. Short, tranquil periods al- 
ternate at regular intervals with more prolonged 
periods of unrest, increasing to outburst of violence 
with hallucinations and false ideas; during the 
periods of the diagram, when the tension of the 
pulse approaches the normal value (%.e., 28-6, 11-7, 
28-7, 11-8, etc), the patient is quiet and lucid. 
When, thereafter, the tension of the pulse increases, 
unrest soon begins to set in, which gradually in- 
creases and grows into the most violent psychoma- 
toric agitation with vivid, changeable hallucina- 
tions, false ideas of frightful, terrorizing nature, 
intense anguish and muscular tenseness; during 
days which are marked on the diagram with paren- 
thesis, the patient must be tended to in an isolation 
cell in the section for the violent insane; then it 
takes several powerful men to restrain him from 
violent acts and to keep him down in bed; 
tween-times (days not marked with parenthesis) 
he resides in a private apartment in the apapens 
for quiet patients and occupies himself with sloyd 


TTL 


Disacrnam 8. Prazcox CataTonica, Pariopicat Trre. 


DiacRaM 7. PRawcox. 
| 
| 
| 
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work, reading—even with scientific problems 

high order ; os he goes to the hospital chapel, sits 
at the piano and plays classical music; on few of 
his most te he receives visits by friends 
and some days he can even make visits to relatives 


artery. High-grade vaso- 
motor unrest with a catetdy which exactly fol- fol- 
lows the periodicity of the psychic symptoms de- 
scribed above ; at are intervals of 14-16 days 
the tension of the p gets spontaneously a sso 
mately normal, ¢.e., 150 mm., or near this 


and simultaneously psychic quiet and lucidity om the 


in; the following day the tension of the pulse begins 
again to increase and it increases more and more 
on the subsequent days; when the tension of the 
pulse has attained 200-230 mm. the unsettling of 
the psychic synthesis begins with i increasing unrest 
= some days later, after the tension of the| i 
pulse ‘has reached its highest value, 280 mm., at- 
tains its maximum of violence and remains violent 
during the next following days, while the tension of 
the pulse begins to decrease; between the highest 
points of the blood-pressure (19-7, 3-8, 18-8, etc.) 


the alternating periods are of equal duration— 
about 15 days.* 
Treatment. Organic iodine action from August 


8 to November 2, 1913, together with treatment as 
otherwise indicated; the iodine treatment was dis- 


continued from November 3, 1913, for incidental 
reasons. 
Development. Orthoarteriotony from September 


24, 1913; the vasomotor unrest became gradually 
reduced, with intensity maximum still recurring at 
regular intervals, coinciding with the p ing 
periodicity; the quiet periods became gradually 
lengthened, the violent periods gradually shortened ; 
the restraint in the isolation cell, which before the 
orthoarteriotony treatment used to have a duration 
of 7 days or more, was now gradually shortened, and 
on October 16 it was found safe to dispense with 
it entirely. In the condition of the patient a fur- 
ther progressing improvement entered subsequently. 
On the 15th of July, 1916, he was discharged from 
the hospital cured, and he has since resumed the 
practice of his scientific technical profession. 

No. 748, Siiter Hospital; youth, 17, entered the 
hospital Tuly 18, 1916; onset of the disease one 


vasomotor diagram greatly i 
regula 

and the of the psvchotic symptoms 
and the vasomotor presents 


manifestations as the case above 


of| year before entry; no previous attack of mental 
disease. 


Present symptoms. Stupor, mutismus, stolid face 
without expression; can — without help, must be 
helped in everything else. 

Tension of radialis artery. Vasomotor unrest at 


hypotension level. 
Treatment. From January 9, 1917, organic io- 
de-| dine action, with treatment as otherwise 


indica 

Development. Orthoarteriotony from January 
re, | 10, 1917; the treatment still continues (June, 1917); 
patient can move slowly about, can help himself 
in everything and can do simple needlework; he is 
still mutistic, but his face expresses interest and 
ordinary feeling in relation to his surroundings; he 
is gaining in weight, and the author considers his 
prognosis to be hopeful as far as the present attack 
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No. 584, Siiter Hospital; man, 26 years, entered 
the hospital March 20, 1915; onset of the disease 
two years before entry; no previous attack of men- 
tal disease. 

Present symptoms. Sentinient apathetic, inci- 
dental outbreaks of wrath from inner motives; not 
susceptible to impressions from the environment; 
persecutory ideas, suspects poison to have been 
mixed in his food; thinks he _— been able to read 
other persons’ thoughts; motor unrest; jumps out 
of bed often; scoffs and swears un ce of 
his false ideas. 

Tension of radialis artery. High grade of vaso- 
motor unrest at hypertension level of 230-240 mm. 
Heg., or lower, 


sometimes higher remaining 


n different | throughout 1915-1916 and continues yet (in Feb- 


ruary, 1917). 
Treatment. 
arteriotony; treatment as otherwise indicated. 


No organic iodine-action, no ortho- 


But in all cases of periodical praecox, hitherto observed b . 
author, vassmetor tranquillity at normal blood- level has} Development.. Dementia; no spontaneous change 
developed the development a remission in of the b -pressure. 
the psychotic lood-p 
| | | 


in the _ 
8 concerned. 
Diacram 10. PRakcos. 


=a: : SSS 
DiacraM 11. Dementia APOPLEXY. 


No. 4226, Stockholm Hospital; man, 52 years, 
entered the hospital October 2, 1913; onset of the 
disease three months before entry; no previous at- 
tack of mental disease. 

Present symptoms. Apoplectic stroke twice dur- 
ing the time, which is represented on the diagram. 


Tension of radialis artery. The diagram gives a 
condensed schematic representation of the develop- . 
ment of the blood-pressure during the last four 
months before death; the apoplectic strokes oc- 
curred during the latter part of the rise of the | 
blood-pressure to about 290-320 mm. Hg. 

Development. Died kebruary 27, 1914; at the 
post-mortem examination recent ’ cerebral 
hemorrhage; several sections of the brain discolored 
from previous, smaller blood-extravasations. 

No. 748, Siiter Hospital; man, 28 years, entered 
the hospital September 2, 1916; four months before 
entry he had killed a man by a blow from a hatchet 


and shot a young woman with his revolver; trans- 
ferred to the hospital by order of the court for. 
observation and report as to his mental condition. 

ee symptoms. The patient, who is a mer- 
chant of good family, good + and good 
social relations, is not insane in the ordinary sense, 
but suffers from neurasthenia. 

Tension of radialis artery. Vasomotor unrest at 
hypertension level; the lability of the pulse ex- 
presses itself also in large, often occurring changes 
in the frequency, generally varying between 80 and 
120, most often about 100; at occasions, which re- 
cur at intervals quite often, it is enormously in- 

so that sometimes it is difficult to count 
the frequency. For instance, on October 14, with a 
tension of the pulse of 250 mm., the frequency was 
148; Oct. 19, with a tension of 250 mm., the fre- 
quency was 168; Oct. 20, with a tension of 280 
mm., the frequency 160; and Oct. 29, with a ten- 
sion of 250 mm., the frequency was 136. 

At so high a " frequency, in connection with so 
high a blood-pressure as, for instance, on October 


timent alternating with sorry 
wants to make speeches, make up rhymes, impro- 
vise poems, recite; high-grade motor unrest, dis- 


sion of clonic cramp in the artery. As already men- 
tioned, this phenomenon was observed four times 
from October 14 to 29. 

Development. No spontaneous relief in the blood- 
pressure; on January 20, 1917, the city court of 
Stockholm sentenced No. 748 to death for rr” 
in the first degree; the patient has appealed to the 
superior court and, upon the basis of the aes 
legal report,t requested that the crime diagnosis of 
the city court be changed to manslaughter. 
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No. 4209, Stockholm; man, 46 years, entered the 


hospital June 20, 1913; onset of the disease one 
a before entry; no previous attack of mental 
isease. 


Present symptoms. Confusion of ideas, high sen- 
and weeping; 


19 and 20, the pulse makes to palpation the impres-| , 1 The report of chief physician, Dr, Granholm, is 
sion of a ‘vibrating cord and gives one the impres- Rittspsykiatriska rettatander avgifna ar 1916. 
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Dis@RaM 12, NBSURASTHENIA. 
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Diacraw 14. Eptierrica 


turbances of speech (lues in the anamnesis), stale 
pupils, patellar reflex abolished. 

ension of radialis artery. High grade of vaso- 
motor unrest at hypertension level. 

Treatment. Organic iodine action August 7 to 
September 24, 1913, together with treatment as 
otherwise indicated. 

Development. Orthoarteriotony from August 10 
until leaving the hospital; from end of August im- 
provement, which progressed rapidly; in third 
week of September lacking insight in his illness, 
otherwise free from psychotic symptoms; after leav- 


ing the hospital he had been able to manage his 
banking business; died 1916. 

No. 99, Siter Hospital; youth, 15 years, entered 
the hospital April 10, 1912; from birth mentally be- 
low ordinary standard. 

Present symptoms. From the age of 11 years epi- 
leptic attacks, morally defective, has no idea of 
right or wrong. 

During his stay in Siiter Hospital the patient has 
taken bromide of sodium from 3 to 6 grams daily; 
with this amount of bromide of sodium the epilep- 
tie seizures have varied from one to nine per 
month; in May, 1915, bromide of sodium was omit- 
ted, and this month the number of seizures was 14, 
of which 11 occurred in the night time and 3 in the 
daytime. 

Tension of radialis artery. High grade of vaso- 
motor unrest at sion level. 

Treatment. Organic iodine action from May 24 
to Aug. 31, 1915; no bromide. 


Development. Orthoarteriotony from Aug. 1 to 
Aug. 31, 1915; after the first of iodine the 
tension of the pulse from 250 mm. to 


150 mm. Hg., but every time an epileptic seizure 
occurred the blood-pressure increased the same day 
or next, following to 250 mm. or a lower rten- 
sion value; in a measure, as the number of the 
seizures the tension of the pulse became 
more stable; the number of seizures amounted in 
May to 14, in June 9, in July 8, in August 0. In 
jugust orthoarteriotony and no seizures, although 
no bromide was used. This case has given impetus 
to further experimental work, which possibly may 
bring future result. 


Nots. The preceding article is a of a 
thats Ge the title, which 
toon be ready to be n it all the facts are 
which are necessary for state- 
ments made above. 
The leading sim of my thesis is to present and describe 


The problems which I discuss under the title 
of orthoarteriotony belong to the frontier terri- 
tory between the provinces of medicine and 
chemistry. In these problems, medical ques- 
tions are so intimately interwoven with chem- 
ical questions that after years of labor, I am 
convinced of the impossibility of solving these 
problems strictly within the province of either 
chemistry or medicine separately. Attempt to 
distinguish organic iodine action from inorganic 
iodine action by ordinary methods of analytical 
chemistry will be found as fallacious as should 
be an attempt by such method to distinguish 
diphtheria antitoxin from tetanus antitoxin. 
Here the clinical dynamic investigation has 
proven to be the only efficient method leading 
to decisive results. Here it is not a question of 
prescribing on the one side and making up the 
prescription on the other. Here the question 
has been through and through to penetrate the 
darkness of the unknown with the means of in- 
vestigation offered by any branch of science that 
could lend an assistance to the purpose, and 
thus to pave the path and kindle the light that 
shall make further progress by other investi- 
gators easier. 

Regarding some ‘or another detail in my dis- 
cussion, different shades of view might perhaps 
be However that may be, two facts 
I purport to have established with certainty: 

1. Orthoarteriotony, technically capable of 
realization through the action of iodine as surely 
as anesthesia is technically capable of realiza- 
tion through ether or chloroform, the purpose 
can invariably be attained by strictly following 
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the facts of orthoarteriotony, a form of medicinal action which has 
not been observed and is not described in the pharmacological 
literature up to the present. In the thesis the 
planation of this form of action is more fully di 
are nted which, to a high degree of probability, 
phystological interpretation of its mechanism, as offered 
Besides, a full description is given of all techn 
chemical and clinical, which will enable every physic 
himself of the action of orthoarteriotony, if he 
It is the author’s intention, on a future occasion, to 
another series of facts concerning orthoarteriotony in 
mental diseases. Thereafter, it may be possible to 
cuss the significance of orthoarteriotony for the 
mechanism of certain forms of mental diseases and 
shadow the prospective value of orthoarteriotony in 
therapy of insanity and to mental economy. 
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the technical rules which emerge from my ex- 
perimental findings and which I have formu- 
lated in my thesis. 

2. Orthoarteriotony is not produced by an- 
organic iodine action, #.¢., is not iodide action, 
but it is a form of organic iodine action, 1.é., a 
result of chemical interaction of iodine and pro- 
tein (or possibly some other organie molecule) 
in the blood or in the tissues. 
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TENDON SUTURE. 
By Torr Wacner HARMER, M.D., Boston, 


UNRETARDED strong healing of severed tendons 
after suture depends upon careful approxima- 
tion of the severed ends by a stitch which will 
not destroy many tendon fibers either by trans- 
fixing or constricting, and so placed that it will 
not pull out with early use of the tendon. In 
certain situations, such as the wrist, early func- 
tion is imperative in order to avoid fixation of 
the tendons by adhesions. The original wound 
and the traumatism of operation, however 
slight, including the suture of the tendon itself, 
will be followed by more or less connective tissue 
formation. If a suture is not sufficiently strong 
to endure very early use, this connective tissue 
formation may seriously fix the tendon to sur- 
rounding tissues. The liberation of the tendon 
may require weeks of massage and manipula- 
tion, and perhaps complete function may never 
be attained. 

Since 1909 I have employed a method of treat- 
ing severed tendons which may not be new, but 
has not been known to a number of surgeons 
with whom I have spoken. The series of cases is 
not large, but the results have been sufficiently 
satisfactory to commend the method. The se- 
verest test I am herewith reporting,—suture of 
twenty-four tendon ends on the anterior surface 
of the wrist three days after injury. 

The stitch is of silk and consists of overcasting 
the lateral margins of both ends of the divided 
tendon. The overcasting starts about the width 
of the tendon or a little more back from the 
point of division, and comprises several whip- 


pings about the side of the tendon down to the 
line of division, each loop including somewhat 
less than one-quarter of the circumference of the 
tendon. When a tendon is ready to be brought 
together, each end then carries two stitches and 
each stitch two ends, as is shown in Fig. A. In 
this figure, although the short ends are shown 
partly knotted, they have been represented still 
threaded in the needles in order to indicate the 
directions in which the stitches have been 
placed. The full length of the long ends has not 
been shown in order to simplify the diagram. If 
there is more than one tendon severed, stitches 
are placed on all before any are tied. The 
two parts of the tendon are now brought to- 
gether and the two suture-ends nearest the line 
of division on one side are tied. The two longer 
ends on the same side are then tied. The two 
pairs of stitch-ends on the other side are then 
similarly tied. In Fig. B the constrictions of 
the edges of the tendon beneath the overcasting 
stitches have been purposely exaggerated. In 
this figure both pairs of short ends have been 
tied, one pair of long ends is being tied, the 
other pair of long ends has been tied but is out 
of view on the under surface of the tendon. The 
long ends so tied alongside the tendon seem to 
serve as lateral splints. The objection that they 
occasion too much suture material in the wound 
is refuted by the fact that I have never seen 
any harm from them. It is likely that these 
lateral stays become incorporated with the sides 
of the tendon just as silk grafts in tendon 
lengthening. Sometimes after tying the stitch, 
the severed ends, although in contact, may 
slightly buckle. This is occasioned by tying the 
long suture ends too tightly. They should sim- 
ply be made taut. If this error has been made, 
it may readily be corrected by placing a simple 
stitch between the tendon ends. There is no 
tension on this simple stitch. It merely closes 
the gap caused by the buckling. Fig. C is a 
side view of a sutured tendon. It shows how 
the tying of the two shorter ends tends to splint 
the tendon on its upper surface, and how the 
tying of the two longer ends tends to splint 
the tendon on its under surface. The tendon 
shown is a well-rounded one, and consequently 
the overcasting includes only a part of the lat- 
eral margin. In case of a flat tendon it would 
include practically the whole thickness of the 
lateral margin. 

A dry wound before closing is desirable. 
Seeping or actual hematoma will probably limit 
the amount of motion at first, may favor the 
production of adhesions, or may encourage in- 
fection. It is important, then, to stop all bleed- 
ing, using as little material for ties as possible. 

Care is taken in closing the wound to 
proximate the fascia and skin separately. No 
splint is used. Active motion is started as soon 
as the patient has recovered from the anesthetic. 
This will never be too energetically done on 
account of the pain which it causes. The dress- 
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ing is rapidly reduced in bulk during the next 
few days so as not to interfere with motion. 
In a day or two the part is gently moved 
passively to allow the patient to see the amount 
of motion that can be accomplished. After 
three or four days of active motion he is per- 
mitted to use passive motion in addition. Even 
children, if properly handled, can be persuaded 
to tolerate the slight pain which active motion 


causes. 

At the Children’s Hospital on October 14, 
1915, I saw a lad of five years who had fallen 
three days previously upon a milk bottle, lacer- 
ating the anterior surface of his forearm just 
above the wrist. Immediately after the acci- 
dent, a physician had made an attempt to re- 
pair the wound, but it was quite obvious from 
the boy’s disability that probably only a few 
superficial tendons had been united. Accord- 
ingly, under ether and ether-iodine prepara- 
tion, the wound was reopened. The hospital 
record of the operation follows: 


“Left forearm presents lacerated wound extend- 
ing from about center of ulnar side downward to 
within 2 ins. of annu i t in ian line, 
then upwards and outwards for about 2 ins. There 
present in the wound the median nerve and ul- 
nar nerve, somewhat frayed. The tendons of the 
flexor carpi radialis, palmaris longus, of the sub- 
limis, of the profundus and the flexor carpi ulnaris 
lay severed. e flexor longus pollicis is partly sev- 
ered. The ulnar artery is severed. wer ends of 
the superficial tendons had receded about 1 in. dis- 
tally, but the deep tendons had receded under cover 
of the annular ligament, as was shown by a vertical 
incision carried from the V-point of the lacerated 
wound downwards into the palm, through the an- 
nular ligament. To the end of each tendon was fas- 
tened, on either side, a silk suture overcasting the 
lower margins. The 24 tendon-ends were approxi- 
mated; the annular ligament brought together with 
No. 0 chromic, fascia similarly sutured. Silkworm 
gut to skin. Drv dressing; bandage; to ward in 
good condition. Time: two hours and ten minutes. 
No splint was applied and in the afternoon the boy 
was encouraged to use the fingers at once.” 


It is remarkable that the median nerve was 
not severed when the flexor carpi radialis and 
palmaris longus were completely severed and 
the flexor longus pollicis partly so. 

Before placing any stitch on any of the ten- 
dons, and before moving any of the tendons 
from the position in which they lay, the wound 
was en as much as was thought necessary. 
The tendons were then viewed as they lay, first 
the proximal group, then the distal group. Not 
a single tendon-end was disturbed until a de- 
cision had been reached regarding the identity 
of each end. Then before any tendon was 
moved, the pictures which the proximal and 
distal groups presented were visualized. The 
tendon-ends were then picked up one at a time, 
and the stitches placed first in the proximal and 
then in what was considered the distal end of 
each tendon. The ends of each tendon were 


then laid aside and their identity preserved by 


placing a certain number of hemostats or sim- 
ilar kinds of hemostats on the suture of each 
end. When all the tendon ends had been sup- 
plied with suture ends, they were tied together 
from within outwards. The annular ligament, 
fascia, and skin were closed as above noted. In 
order to test what I was convinced to be true 
from previous experience in less extensive ten- 
don injuries, no splint was applied, and in the 
afternoon a special visit was made to the hos- 
pital to instruct and encourage the lad to use 
his fingers. 
The house officer’s post-operative notes fol- 
ow: 

“Oct. 15, 1915. Patient operated on yesterday. 
Boy uses fingers almost constantly as directed. All 
the tendons seem to be properly united. Upon fore- 
ible flexion (passive) of the fingers a snap was heard 
in the forearm. Patient allowed up with sling. 
Wound dressed and found to be clean. 

Oct. 16. On examination of the fingers today it 
was found that the suture of flexor profundus in- 
dicis must have been | or drawn out yester- 
day when the snap occurred. 

Oct. 18. Patient doing well. Wound not redressed. 
Patient is up and about with arm in sling. Is using 
fingers constantly. Hand shows some general swell- 
ing but 6therwise seems in good condition. 

Oct. 21. Dressing done today. Wound clean 
and healed. Active motion increased in amount. 

Oct. 24. Stitches removed today. Wounds healed 
save for small area at tip of transverse flap. Dry 
dressing applied. 

Oct. 27. Boy shown before Clinical Congress of 
Surgeons. All movements present except flexion of 
distal phalanx of index finger. 

Oct. 29. Patient discharged home today. Result 
excellent. Has good functional result of all tendons 
save of the flexor profundus of first finger. To 
return to the Surgical O. P. D. for observation.” 


Twenty-three days after operation, a series of 
photographs was taken (Figs. 1, 2, 3, to il- 
lustrate the amount of motion of wrist and 
fingers. They show the original V-shaped lac- 
erated wound and the incision made distally 
from the point of the V through the annular liga- 
ment. About this time the boy was placed in the 
care of Miss Miriam T. Sweeney, drector 
of Physical Therapeutics at the hospital. 
I wish to express my appreciation of her 
skilful and conscientious treatment, still fur- 
ther encouraging his active motions and direct- 
ing passive motions and massage. I had a num- 
ber of patients brought back to the hospital 
early this year to observe the end-results, among 
them this boy. A second series of photographs 
was taken at this time, February 2, 1917, fifteen 
and one-half months after operation (Figs. 4, 
5. 6, 7, 8). No comment is necessary. They 


show practically perfect function of the wrist 
and fingers, with the exception of some weak- 
ness of the distal phalanx of the forefinger. 
Flexion of this phalanx can be accomplished, 
but not so vigorously nor so fully as the other 
distal phalanges. The boy has been seen again 
recently 


(November 12, 1917) twenty-five 
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months after operation. All functions of the 
hand and wrist are perfect, and flexion of the 
distal phalanx of the fourth finger is practi- 
cally complete. The sear is soft and flexible 
and not adherent. 

This case, I believe, illustrates the importance 
of very early active function. It illustrates 
also, I believe, the reliability of this stitch, one 
which may be depended upon to tolerate early 
function, avoiding the use of splints and ob- 
viating in great measure the formation of adhe- 
sions. In the wrist and hand limitation of mo- 
tion may prevent an individual from pursuing 
his or her vocation or avocation. Anchoring of 
flexor tendons not only limits flexion but also, 
to some degree, limits extension. Vice versa, 
limitation of extensor tendons limits not only 
extension but also, to some degree, flexion. In 
neglected cases secondary changes in ligaments 
and joints may follow, which may require the 
treatment of a skilled mechanotherapeutist be- 
fore reconstructive surgery is attempted. The 
identification of tendons, the minimizing of op- 
erative traumatism, the preservation of grooves 
or gutters of tissue about which tendons which 
work at an angle may play, the use of fascia 
and fat, make this one of the most practical and 
fascinating fields of surgery. I have been per- 
suaded by several men to place this case on rec- 
ord, and trust that the method may meet favor 
in other hands: this stitch, dry wound, separate 
closure of fascia, no immobilization, and imme- 
diate function. 


A METHOD OF TESTING THE VASO- 
MOTOR REFLEXES OF THE SKIN AND 
OF RECORDING THE SAME. 


By Epwarp A. Tracy, M.D., Boston. 


ALL somatic phenomena are worthy of inves- 
tigation and tabulation. In this way we learn to 
distinguish accurately what is normal from that 
which is abnormal. When certain abnormalities 
are found associated with certain disease condi- 
tions we are helped in the diagnosis of these con- 
ditions by the presence of the abnormalities. 

In studying the reactions in the peripheral 
blood vessels caused by light stroking of the 
skin, I came to testing both sides of the face and 
both forearms (as these parts are readily access- 
ible) and to record the findings in the time- 
saving manner described below. 

In a normal person, when the skin is lightly 
stroked (with a pressure of about two ounces) 
there appears on the stroked surface a brief 
deepening of the skin tint lasting up to 8 or 12 
seconds, and then a white streak appears that 
lasts for a couple of minutes. That is, in re- 
sponse to light stroking the local blood-vessels in 
the stroked area, or near by, first dilate and then 
contract. In a paper published in this JournaL 
Aug. 10, 1916, it was shown that the dilatation 
of the vessels was caused by stimuli coming over 
the autonomic fibers of the vegetative nervous 


system, together with a certain hormone in the 
blood-stream, and that the vasoconstriction was 
caused by stimuli coming over the sympathetic 
branch of the vegetative nervous system, to- 
gether with adrenin (or its analogue in action— 
pituitrin) in the blood-stream. A distinctive 
character in this reaction is that a single stroke 
of light mechanical irritation evokes a double 
reflex—that of vasodilation and vasoconstric- 
tion, through impulses coming over separate 
nerve structures—autonomic and sympathetic 
fibers. Of importance, too, is the fact of the de- 
pendence of these reactions upon the hormone 
content of the blood-stream. There must be a 
sufficiency of the appropriate hormones in the 
blood or the reactions fail to appear. 

For the reasons mentioned at the beginning 
of this article, the phenomena of vasomotor re- 
flexes were studied systematically and the find- 
ings tabulated. 

The method used of testing the reflexes and 
of recording the findings is as follows: In each 
ease four tests are made: 1. The skin of the left 
side of the face is stroked, and the length of 
time the reflex vasodilation lasts and the time it 
takes the reflex vasoconstriction to appear is 
noted; this is done with the aid of a stop-watch. 
The length of time the vasoconstriction lasts is 
also noted. 2. The same is done for the right 
side of the face. 3. The left forearm, on the pal- 
mar surface, an inch or so from the wrist, is 
similarly stroked, and the time it takes for the 
vasoconstriction to appear is noted. The time 
the vasoconstriction lasts is also noted. 4. The 
same is done for the right forearm. 

The results of the testings are recorded by 
means of abbreviations, to save time. To illus- 
trate the abbreviations made use of in recording 
the tests, let us suppose, on stroking the right 
side of the face, we note that the vasodilation 
is very brief—less than twelve seconds—and 
that vasoconstriction appears in twelve seconds 
— — two minutes. These facts are recorded 
thus: 

rfe in 12 —2'. If the vasodilation is 
not detectable, we can record this fact by a 
minus sign after the d, thus: d—. If the vaso- 
constriction is faint or diffuse we can so denote 
by the abbreviations f and dif. In some cases 
in which the vasodilation lasts longer than is 
normal—twelve seconds—a diffuse vasoconstric- 
tion is noticed bordering the stroked area, and 
a white streak is seen to replace the reddened 
one. These phenomena can «eae 

d 

take an example -— thus: rfe in 14" 1 30° —3'. 
This formula signifies that after lightly stroking 
the right side of the face, reflex vasodilation ap- 
peared and lasted thirty seconds and that~reflex 
vasoconstriction appeared in fourteen seconds 
(bordering the red streak), and that the white 
line, replacing the red one, appeared in thirty 
seconds and lasted three minutes. (Parenthet- 
ically, I may remark here that the phenomena 
of vasoconstriction on the borders of reflex vaso- 
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dilation appear to be due to an overflow of 
stimuli from the sympathetic fibers to neigh- 
boring fibers; the stimuli being prevented from 
discharging along the regular channels because 
of the nerve mechanism in the blood vessels be- 
ing in use for the discharge of autonomic cur- 
rents, the blocked sympathetic currents readily 
overflow into neighboring sympathetic fibers— 
the fibers being sheathless). 

On testing the forearm, in general, only the 
time of the appearance of the reflex vasocon- 
striction, and the time it lasts, are noted. Asa 
rule, the vasodilation is seen here with diffi- 
eulty. On the face it is readily observed, and, 
lasting over twelve seconds, is, I have found, of 
pathologie import. It is convenient to stroke 
the skin on the palmar surface of the forearm 
an inch or two from the wrist, because of the 
presence of hairs and freckles on the dorsal 
surface which may hinder observation of the 
phenomena. 

The abbreviations used in recording the tests 
made on the forearms are illustrated in the fol- 
lowing examples: If we stroke the left forearm 
and find that vasoconstriction appears in ten 
seconds and that it lasts for two and a half min- 
utes, we record the findings thus: lac in 10° — 
2' 30°; and similar findings on testing the right 
forearm are recorded thus: rac in 10"%=— 2' 350" 

In ail cases in which the vasoconstriction is 
pronounced, that is, intense in color, we so de- 
note by underlining the symbol for reflex vaso- 
constriction, ¢, thus: ce; if it be faint, the abbre- 
viation f after the symbol e denotes that fact. 
To complete the record of the tests, the hour 
and date of taking them should be appended. 

This method of testing the vasomotor reflexes 
and of recording the findings was employed by 
the writer in the hope that the study of the phe- 
nomena in a systematic manner might lead to 
some useful result. Nor has the hope proved 
fruitless. A study of the reactions in normal 
and diseased individuals has already led to im- 
portant findings of use in diagnosis. The 
method is here offered to the clinician, 
that tests may be made and_ recorded 
methodically in various diseases. A larger 
knowledge of the phenomena of vasomotor re- 
flexes will thus result, and light will be thrown 
on the involvement or not of the vegetative ner- 
vous system in these diseases, and on the suffi- 
ciency or insufficiency of the hormones in the 
blood-stream that are activated by currents com- 
ing over this system. ee 

In testing for vasomotor reflexes it is impor- 
tant to use a light stroke, the pressure approxi- 
mating two ounces. The ordinary wooden 
tongue depressor, with its edges smoothed, is 
used to evoke the reflexes. Heavy stroking pro- 
duces reactions that are in part due to trauma: 
likewise, stroking with the finger nail. By 
practice we can learn to employ a light stroke— 
about two ounces of pressure. (The pressure 
employed can be measured by stroking the bal- 
ance pan of a spring letter-scales.) 


SPEECH CORRECTION—A NEW MEDICAL 
STUDY AND A NEW EDUCATIONAL 
MOVEMENT. 


By Water B. Swirt, A.B., 8.B., M.D., Boston. 


Clinical Assistant in Laryngology, Harvard Graduate 
School of Medicine; Assistant in Laryngological 
Department, Massachusetts General Hospital 
Speech Clinic. 


TEACHING and research in the field of speech 
correction seem to have started with Giitzman 
of Berlin: at least, most of the men who have 
become primarily interested in speech disorder 
originally studied under him. Dr. E. W. Scrip- 
ture of New York used to be one of the chief 
authorities in the psychological phases of speech 
defect. The late Makuen of Philadelphia was 
long a leader in the subject, and from him 
sprang Kenyon of Chicago, who now teaches in 
the Rush Medical School. Horn of San Fran- 
cisco, a pupil of Giitzman, and Guggenheim of 
St. Louis, also deserve mention. 

The speech clinics in Boston have sprung 
from similar sources. To the inspiration and 
training afforded by Giitzman, Scripture and 
Liepman, however, were added special and pro- 
tracted study in psychology, dramatic art, neu- 
rology, neuropathology, psychiatry, and general 
medicine. The Boston clinies were founded 
only after this extensive but necessary training 
had been completed. The variety of interest 
and scope of research in the clinics must be 
regarded as a necessary result of the variety 
and scope of this preliminary training. 

In 1912 the voice clinic was started, and in 
1915 the speech clinic. After my appointment 
to the laryngological department of the Har- 
vard Graduate School of Medicine, I was given 
an opporunity to offer graduate and under- 
graduate courses. The undergraduate course 
consisted of clinical lectures and demonstrations 
to whatever members of the fourth-year class 
were assigned to me from those electing the 
study of laryngology. Herel treated speech dis- 
order as part of the general subject ; for since the 
functions of the speech mechanism belong in the 
field of the laryngologist, their correction, edu- 
cation and development also belong there. 

To accommodate the special needs and in- 
terests of students, the postgraduate courses in 
speech correction were grouped under four 
heads: medical, psychological, treatment, and 
educational. The medical courses consist in 
medical instruction, with special reference to 
speech. For example, it is shown how enlarged 
tonsils interfere with early speech development, 
how cleft palate makes speech indistinct, how 
paralysis of the tongue muscles makes certain 
utterances impossible. The courses dealing 
with the psychological aspect take up the men- 
tal functions related to speech, considering their 
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origins and the relations of eye and ear regis- 
trations of psychological interpretive processes 
and mental collaboration. Under the treat- 
ment aspect, the courses take up the eradication 
of speech defects. The courses dealing with the 
educational aspect cover the relationship of 
speech disorder to the public schools. Here an 
endeavor is made to elicit the interest of teach- 
ers in the medical phases of speech. As the 
medical practitioner must delegate to nurses a 
great part of medical treatment, so the medical 
speech specialist must rely upon the teacher. 
The education aspect, therefore, applies to the 
training of the speech nurse. 

So much for the work in speech improve- 
ment that is being done in the Harvard Med- 
ical School. The more immediate aims of the 
two speech clinics in Boston are: to carry on 
research and to teach students. But there are 
other aims, more important and far-reaching. 
These are, first, to show teachers how to correct 
speech disorder in the public schools; second, 
to found other speech clinics under other med- 
ical heads; third, to establish other teaching 
centers as affiliated branches of the original 
home clinies, 

These Boston clinics are dominated by the 
research spirit. Every patient is fitted into 
some research problem. Every student is given 
an investigation. This accounts for the extra- 
ordinary productivity of the two clinics during 
the last few years. During last year, about one 
hundred and twenty papers were read by my 
assistants and myself, and during the year be- 
fore that, one hundred and ten. Yet we have 
done nothing that others could not have done 
with the same training and opportunities. We 
have been working in unplowed wastes. 

The results of our researches cannot, of 
course, be given here in detail. The psycholog- 
ical background of stuttering has been investi- 
gated, and a new treatment, based upon this in- 
vestigation* has been devised and published, 
with remarkable results. We have found that 
the peculiar speech of cleft palate patients is 
not due entirely to the cleft palate, and that it 
is capable of correction. We have found that 
mental defectives are capable of speech im- 
provement and of some resultant mental 
growth, when put through a long series of vocal 
drill which has been formulated. 

The internal interests of these clinies—treat- 
ment, research, and teaching—are the usual 
ideals of any clinic. Their external activities 
and influences are more unusual. Last vear 
one hundred and three teachers studied the 
methods and systems of the elinies, and this 
fall they will be putting them in practice in the 
schools. They will found departments of speech 
improvement in the publie school systems of 
their various cities and will form classes for the 
correction of speech disorder under medical 
supervision. The physicians who have studied 


* A Psychological Analysis of Stuttering. Journal of Abnormal 
Psychology, November, 1915. 


in these clinics have later established speech 
clinics of their own, affiliated with the home 
clinie, with aims of mutual aid. Several of my 
graduate students, after a year or two of con- 
nection with the home clinic, have founded 
teaching centers elsewhere. Considering these 
external activities, it would seem proper to call 
this whole undertaking a speech movement. 

A word may be said regarding the clinical 
method, The patient’s history is taken in the 
ordinary way and he is given a thorough ex- 
amination—physical, mental, psychiatric, psy- 
chological, and educational—before the more 
exhaustive examination of the functions of his 
speech mechanism. Then treatment is outlined 
and he is drilled individually or in a class. At 
the same time he is fitted into an investigation, 
and a minutely detailed record of progress is 
put down as data for some future use. At 
times there have been twenty-five or thirty re- 
searches going on at once. Graduate students 
enter at any time of the year and are registered 
in the graduate medical department. The 
courses are concentrated and given more fre- 
quently in August, when five or ten courses are 
under way. During last August, one hundred 
and sixty hours’ instruction were given. 

A speech laboratory is to be the next out- 
growth of the work of the Boston Speech Clin- 
ics. Some apparatus for this has already been 
obtained, and one of the hospitals where the 
speech clinic is housed has offered to build the 
laboratory according to instructions, as soon as 
funds are available. There will soon be avail- 
able a foundation fund of $20,000 permanently 
given for this undertaking and to be used by 
me until my successor has been appointed. The 
research in both clinics has become so volum- 
inous that it is necessary to separate it from 
the clinic activities and carry it on by itself in 
an especially equipped speech laboratory. 


SUMMARY. 


Research in the psychology and physiology 
of speech correction, though begun some years 
ago by Giitzman in Berlin and carried forward 
by his pupils in various parts of America, of- 
fers a comparatively new and fruitful field to 
the medical specialist. The work being done in 
Boston, under the superintendence of Dr. Wal- 
ter B. Swift, is of two sorts. First, there are 
the courses offered by him in the Harvard 
Graduate School of Medicine, covering the psy- 
chological, medical, educational, and treatment 
aspects of speech correction. These courses last 
one month and comprise twelve lectures, each 
followed by an hour of clinical demonstration. 
Second, there is the work of the two speech 
elinies conducted by Dr. Swift in Boston. This 
is of a more practical nature and embraces re- 
search in the pathology of speech, treatment of 
speech defects, and the training of public 
school teachers in methods of speech correction. 
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All physicians who have studied in these! cise style. In the finer points of treatment and 


courses have founded clinies elsewhere, and sev- 
eral of the graduate students have established 
teaching centers in other parts of the country. 
Funds are already available to the amount of 
$20,000 for the founding of a speech laboratory 
in which all the research hitherto done in the 
clinies will be carried on under more favorable 
conditions. 


Book Reviews. 


Vbstetrics, Normal and Operative. By GrorcE 
PEASLEE SHEARS, B.S., M.D., Professor of Ob- 
stetrics and Attending Obstetrician at the 
New York Polyclinic Medical School and 
Hospital. 419 illustrations, 745 pages. Phila- 
delphia and London: J. B. Lippineott Co. 


It was with great interest the reviewer took 
up this book to review, because on the first page 
of the preface appears this sentence: ‘‘ Most ob- 
stetric works contain too much irrelevant mat- 
ter and too little about the practice of obstet- 
riecs.”’ It is doubtful if one can question that 
statement, and, with that sentence in mind, the 
reviewer b reading the book. 

Shears’ book consists of four parts: 

Part I. Normal pregnancy, labor and the 
normal puerperium. 

Part Il. Pathology of pregnancy and labor. 

Part I1I. Obstetric surgery. 

Part IV. Pathology of the puerperium. 

The ‘‘traditional sections’’ on embryology and 
anatomy the author has omitted. 

The book is individualistic throughout and 
the author writes clearly and much to the point. 

As it is to the author ‘‘to the last degree ex- 
asperating to find a long bibliography of the 
Chamberlen family and no information on axis 
traction foreeps,’’ so also is it exasperating to 
the reviewer to find the archaic pictures of re- 
suscitating the newborn babe reproduced in this 
new work. From that first sentence the reviewer 
quoted, little did he think those three timeworn 
illustrations of the prolapsed pregnant uterus 
(page 245), the pregnant uterus in the sac of the 
inguinal hernia (page 246) the diastasis of recti 
museles with hernia of pregnant uterus (page 
247), would appear in this work. While the re- 
viewer is speaking of the illustrations perhaps 
a few other remarks may not be amiss. Why, 
on page 66, should palpation of the abdomen be 
pictured with the physician wearing gloves, 
while, on page 335, palpation of the hydrocephalic 
head in utero calls for no gloves. There are other 
similar ineonsistencies in the author’s illustra- 
tions which are so evident that there is no need 
to remark on them. : 

As for the text, the author has put his opera- 
tive technic and methods in a very clear, con- 


technic no two obstetricians will always agree, 
and it is not the reviewer’s aim to point out 
these minor differences, but there are certain 
points of criticism that should be mentioned. 
In placenta praevia (page 479) the author takes 
a typical case and says the first thing to do is 
to rupture the membranes. The reviewer cannot 
admit that there is any such thing as a typical 
placenta praevia—there are too many variable 
factors always present: the parity, the cervix, 
its condition, position of the placenta, condition 
of mother and size of fetus—all of these are 
variable and, therefore, there can be no typical 
praevia, and so the first thing is not always to 
rupture the membranes. The author’s advice of 
a slow delivery by version is as unsound as his 
advice to hurry delivery by the use of pituitrin 
is unsound. 

The author’s chapters on contracted pelvis, 
induction of labor, obstetric operations are all 
excellent. In the treatment of eclampsia, the 
author takes the stand that ‘‘operative delivery 
soon after the first convulsion carries a far 
better prognosis than this same measure per- 
formed as a last resort,’’ and he is not impar- 
tial to a Caesarean section being done. 

It has been a pleasure to study this book, al- 
though the reviewer holds many divergent views. 
The author’s enthusiasm and sincerity make 
the book stand for advancement in obstetrics, and 
for that reason it is a welcome addition to our 
libraries. 


The Treatment of War Wounds. By W. W. 
Keen, M.D., LL.D., Emeritus Professor of 
Surgery, Jefferson Medical College, Philadel- 
phia. Illustrated. Philadelphia and London: 
W. B. Saunders Company. 1917. 


There is nothing finer in the world than the 
existence of a spirit and a will that neither years 
nor circumstances can thwart or conquer. Dr. 
Keen has taught students and doctors for gen- 
erations; and now chafing at the bit because he 
cannot fight in France, he turns his compelling 
spirit to a timely textbook of the war—‘The 
Treatment of War Wounds.’’ His name on the 
cover should make every surgeon open the little 
volume, and opening it once, means consulting it 
frequently. 

It is by far the best, most complete and, at 
the same time, most condensed statement of the 
subject that we have seen. It is also the most 
recent. Letters from surgeons abroad increase 
its interest for those of us who, like Dr. Keen, 
stay at home; though few of us have his reasons 
for staying. 

It is to be hoped that every surgeon in Amer- 
ica will read this book carefully, for both the 
subject and the author deserve our best atten- 


tion. 
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CARBON DIOXID AND VENTILATION. 


One of the important problems occurring in 
the construction of military cantonments on a 
large seale is the one concerned with ventila- 
tion and with the allotment of adequate air 
space to each individual. Because of the cost of 
space and material, no extravagance in space 
or in ventilating apparatus can be permitted, 
but all provisions must be at a minimum. Thus 
far no rational standardization of the minimum 
amount of air purity that each individual with- 
in the eonfines of an enclosure must have, has 
been determined. Yet arbitrary requirements 
in this respect have been laid out and are in 
use in many public buildings. Besides, the in- 
dex of air purity and adequate ventilation has 
been determined in terms of carbon dioxid con- 
tamination of the air. Recent investigation has, 
however, established the fact that this index is 
not reliable, and the requirements for carbon 
dioxid freedom too exacting. Hall (University 
of London) pointed out that there were no dele- 


| terious effects experienced when the carbon di- 
oxid contamination of the air was increased 
from the ordinarily permissible 6 to 8 parts in 
10,000, even to 300 parts. The concentration 
of the carbon dioxid in the blood did not show 
any increase under this apparently enormous 
contamination. Carbon dioxid becomes an in- 
dex only of the amount of respiration the air 
in a particular place has undergone. The 
amount suggests perhaps more positively than 
anything else the amount of organic matter 
present in the air which has been expired from 
the lungs of those present. And if the organic 
constituents of the air can be taken eare of, 
the carbon dioxid is of no moment in providing 
for ventilation. In any event, the problem of 
heating and ventilation is not so much a matter 
of maintaining the chemical purity of the air, 
nor even of providing for the organic contami- 
nations, but rather a problem concerning itself 
with seeing that the physical effect upon skin 
and mucous membranes is not one to dimin- 
ish their normal physiologie action. In other 
words, ventilation and heating must concern 
themselves chiefly with the humidity or dryness 
of the air, as well as its temperature, and not 
so much with its chemical purity. When the 
humidity of an enclosure can be maintained be- 
tween 40 and 45, the temperature between 60 
and 65° F., and the air velocity between 1 and 
3 feet per second, the carbon dioxid and or- 
ganic contamination can be left to take care of 
itself, 

In this connection it must be remembered, in 
‘Spite of notions to the contrary, that the prob- 
lem of adequate ventilation, that is, the inter- 
change of respired air with fresh air in en- 
closures, is a problem of the warmer seasons of 
the year and not the colder ones. In the win- 
ter there is the problem of the waste of fuel 

rom the unwarranted loss of heat in trying to 
overventilate, if the standard of ventilation is 
the carbon dioxid contamination. In the warm- 
er seasons of the year the temperature inside 
and outside is very likely to be the same, and 
consequently there will be no movement or in- 
terchange of air necessary for ventilation, even 
when there is an opportunity for a maximum 
amount of change to take place. In the winter 
months, on the other hand, even with the min- 
imum provisions for natural ventilation, the 
marked differences in temperature between in- 
side and outside air encourages rapid air cur- 
rents, maximum interchange and adequate ven- 


Joe. E. Goipruwair, M.D., Boston 
Lyman A. Jones, M.D., Swampscott 
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tilation. In order, therefore, to maintain prop- unless this factor can be disproved it is a se- 
er ventilation in kind and in quantity during rious arraignment of vaccination. With this 
all seasons, due regard must be accorded these point in view, an exhaustive study ot vaccina- 
physical facts. Natural ventilation cannot be tion tetanus was made by Anderson (Hygienic 
trusted to fulfill all these requirements evenly | Laboratory Reprint No. 289). In the first place, 
throughout the year. American ventilating en- | it was found that during a period of about 10 
gineers are resorting more and more to mechan- years and the sale of over 40 million vaccine 
ical systems of ventilation, with the view both of tubes, not more than 41 cases of tetanus had 
giving the most adequate ventilation and of re- | been reported. Even if the vaccine origin of 
ducing, as well, the cost of fuel for heating pur- these cases were authenticated, the percentage 
poses. The constant introduction of cold air of infection would be almost infinitesimal. Ex- 
into heated confines increases the cost of fuel amination of vaccines from the same stock that 
enormously. Taking into consideration the apparently caused infection failed to reveal the 
harmlessness of carbon dioxid contamination, | presence of any tetanus bacilli. Moreover, it 
and in order to maintain proper temperature at was found on investigation that there were no 
2 minimum cost, modern ventilating engineers other cases of infection with tetanus, although 


are making provisions for the recirculation of 
the warm respired air, after washing to re- 
move some of the organic additions. Only a 
small amount of fresh cool air is introduced at 
each washing. These ventilating systems can 
work with as little as 10% of fresh cool air, and 
without deleterious effect upon the health of the 
occupants. Outside of fuel economy, the great- 
est advantage of this system of ventilation is 
that humidity can be maintained at any re- 
quired degree. Ventilation on a large scale in 
modern times is becoming more and more a sci- 
ence,—a mechanical science. Natural ventila- 
tion is being discarded as inadequate and waste- 
ful of fuel, and as an empiricism having no 
place at the present time. 


VACCINATION AND TETANUS. 


Tue elements of society opposed to vaccina- 
tion against smallpox, besides opposing this pro- 
cedure on the ground that it is inefficacious to 
prevent the development of this disease, oppose 
it on the ground that it is the means of intro- 
ducing disease into the body, particularly syph- 
ilis and tetanus. The claim of inefficacy can 
easily be disposed of by calling attention to the 
fact that since the introduction of this means 
of prevention smallpox has almost entirely dis- 
appeared from civilized communities. The 
question of the introduction of syphilis has no 
force at present, because human vaccine virus 
is no longer used, and, so far as is known, syph- 
ilis is transmitted only from man to man and 


the higher apes. But when we to the con- 
itted 


sideration of tetanus, it must 


the same lot of vaccine had been used. In the 
same period, in over half a million vaccinations 
in the army, under strict supervision, not one 
ease of tetanus developed. Experiments were 
undertaken to infect susceptible animals—mon- 
keys and guinea pigs—with vaccinia and with 
tetanus at the same time, but while the vaccina- 
tion ‘‘took,’’ it was impossible to infect them 
with tetanus. This seems to prove that even in 
infected vaccine heavily laden with tetanus, 
there was little likelihood of the development of 
tetanus. 

An intensive study of the data surrounding 
the 41 cases of tetanus revealed some interesting 
features. The average incubation period, reck- 
oning from the time of vaccination, was 22 
days and the mortality was 70%. And yet it 
is known that in tetanus from other causes, 
where the incubation is less than 10 days, the 
mortality is only about 619%—a very high mor- 
tality at best. In cases where the incubation 
period was more than 10 days, Anders and 
Morgan report the mortality as not over 41%. 
It would seem, then, that if the period of ineu- 
bation in vaccine tetanus was 22 days, a mortal- 
ity of over 70% was inordinately high, or else 
that the incubation period of this post-vaccine 
tetanus was in fact less than 22 days—perhaps 
even less than 10 days. In other words, infec- 
tion did not have origin 22 days preceding the 
development of tetanus, that is, at the time of 
vaccination, and vaccination cannot justly be 
credited with the guilt for the development of 
this disease. It is more logical to suppose that this 
post-vaccination tetanus occurred as any other 

surgical tetanus,—from the introduction of 
:* bacilli through careless surgical methods 


to the care of the vaccination 
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wound. Indeed, in some of the cases investi- 
gated this was clearly proven. The removal of 
scabs, the presence of dirty vaccination shields 
and careless handling can all infect a vaccina- 
tion wound. The removal of the crust or scab 
from the vaccination can allow infection with 
tetanus germs or spores, and the re-formation of 
the scab can produce the anaerobic conditions 
necessary for the development of tetanus bacilli. 
The question of the prevention of tetanus in- 
fection or other infections with relation to vac- 
cination depends upon the strict enforcement of 
surgical cleanliness at all stages of the vac- 
cinia. The absence of any case in the army, 
where such discipline, as well as other disci- 
pline, can be enforced, points to the direction in 
which more care must be exercised where large 
numbers are vaccinated. 


THE LAST ILLNESS OF GENERAL WASH- 
INGTON. 


THE following interesting account of General 
Washington’s last illness is from the ‘‘ Library 
of Practical Medicine’’ for 1861. This volume 
was published by the Massachusetts Medical 
Society, for the Fellows. The title of the com- 
munication is: ‘‘Memoir of the Last Sickness of 
General Washington, and Its Treatment by the 
Attendant Physicians.”’ 

General Washington was in his 68th year, and 
had apparently been in excellent health up to 
the time of his brief and fatal illness. It has 
been popularly supposed that this last illness 
was due to ‘‘croup’’ or ‘‘quinsy.’’ In the fol- 
lowing account acute laryngitis is given as the 
cause of General Washington’s death. The ac- 
count was derived from Colonel Lear, within 
24 hours of General Washington’s decease, 
with an attestation as to its correctness, by 
Washington’s friend and physician, Dr. Craik. 


‘On the 12th of December, 1799, General 
Washington was abroad on his farms, on horse- 
back from 10 o’clock a.m. to 3 p.m. Soon after 
he went out the weather became very bad, rain, 
hail, and snow falling alternately, with a cold 
wind. To the watchful eyes of his family 
there was no appearance of disease, though they 
looked for them, until the next day; he then 
complained of a sore throat. He had a hoarse- 
ness, which increased in the evening, but he 
made light of it. 

‘**The 13th of December he was kept from rid- 


ing out , b- snow storm. When in the evening 
Colonel r proposed that he should take 
something to remove his cold, he answered, ‘No, 
you know I never take anything for a cold; let 
it go as it came.’ 

‘*It was this night that his sickness arrested 
his attention. He was taken with an ague be. 
tween 2 and 3 o’clock on Saturday morning, the 
14th. He awoke Mrs. Washington, and told her 
that he was very unwell. He then had great 
difficulty in breathing, speaking, and swallow- 
ing. These symptoms continued till his death, 
which took place between ten and eleven o’clock 
the following night. It was also difficult for 
him to speak; it was breathing, however, which 
caused him the most distress. The efforts which 
he was compelled to make in breathing were ex- 
tremely distressing, and occasioned great rest- 
lessness, the more because his strong efforts were 
insufficient to supply his lungs with as much 
air as his system had need of. His mind re- 
mained unclouded to the last. It is needless to 
say that he showed to the last those strong and 
great characteristics of mind and heart by which 
his whole life had been marked.’’ 


As far as treatment goes, we learn that Gen- 
eral Washington was bled and blistered, and 
calomel and antimony were administered in- 
ternally. From the symptoms described in the 
account of Washington’s last illness it seems 
possible that he was the victim of a pneumonia 
of sudden and overwhelming intensity. The 
possibility of a pneumonia terminating so sud- 
denly is borne out by modern clinical experi- 
ence. This would in no way preclude the symp- 
toms of an acute laryngeal trouble. 

It is of interest to recall that General Wash- 
ington’s fatal illness occurred when Laennec, 
the originator of stethoscopy, was a youth of 18 
years. Twenty years after General Washing- 


ton’s death, Laennee’s great discovery was given 
to the world. 


MEDICAL NOTES. 


AN AMERICAN SusstiruTe FOR SALVARSAN.— 
Announcement has been made unofficially in the 
daily press of the preparation of a_ sub- 
stance to take the place of salvarsan. It is 
called A-189, and is said to be less dangerous 
to use than salvarsan and much less expensive. 
A single dose costs about five cents. The 
formula is perfected and the substance is ready 
for immediate manufacture. Announcement 
was also made of the effectiveness in cases of 
tetanus of an injection intravenously of a four 
per cent. solution of Epsom salts. 


a a — 


Vou. CLXXVII, No. 23] BOSTON MEDICAL AND SURGICAL JOURNAL 817 


—_— 


CoMMUNICABLE DISEASEs IN PorTLAND, Mr.— 
The report for the year 1916 of the Board of 
Health of Portland, Me., shows that in a popu- 
lation of over 60,000, there were 113 cases of 
diphtheria, 57 cases of scarlet fever, 115 cases 
of typhoid fever, and 323 cases of measles. 


APPOINTMENT TO CHAIR OF TUBERCULOSIS.— 
Announcement is made that Sir Robert W. Philip 
has been unanimously elected by the Edinburgh 
University Court to the Chair of Tuberculosis, 
which has just been created in the University. 
This is the first professorship of tuberculosis to 
be founded in the United Kingdom. 

Dr. E. O. Otis of Tufts Medical School holds 
the only professorship of tuberculosis in this 
country. His title is professor of pulmonary 
disease and climatology.’’ 


WAR NOTES. 


HEALTH OF SOLDIERS AT CANTONMENTS.—Dur- 
ing the week ending November 16, there were 96 
deaths at the National Guard and National Army 
camps. Pneumonia was responsible for 61 
of the deaths. The rate in the National Guard is 
42.6 per thousand, and in the National Army 
28.5 per thousand. The highest rate 1s preva- 
lent among Southern troops. Camp Travis at 
Fort Sam Houston, where measles is epidemic, 
had a rate of 87.9 per thousand. Camp Meade, 
at Annapolis Junction, Maryland, had the low- 
est rate, 9.1. 


Dr. BLAKE’s Hosprrau, Paris.—The hospital 
which was established by Dr. Joseph A. .Blake 
in Paris, and which he and a staff of doctors 
have operated ever since the beginning of the 
war, will become American Red Cross Military 
Hospital No. 2, and will be for the use of 
American soldiers. Financial support has been 
arranged for under an agreement entered into 
by Dr. Blake, the Red Cross, the Service de 
Santé, and the United States Army. 


HEALTH OF AMERICAN TROOPS IN FrRaNcE.—A 
report of health of American troops in France, 
issued by Surgeon-General Gorgas, covers the 
week ending Nov. 9, and shows the incidence 
rate of cases of principal diseases per thousand 
men as follows: 

Pneumonia, 16.6; dysentery, 2.0; malaria, 
1.0; venereal diseases, 181.5; typhoid, 0; para- 
typhoid, 0; measles, 21.7; meningitis, 1.0; sear- 
let fever, 1.9. 

The non-effective rate per thousand for Nov. 
12—which is the number of men per thousand 
who on the day reported were excused from 
duty for any indisposition whatever—was 31.6. 

Total deaths for the week ending Nov. 9 were 
8, as follows: 

Pneumonia, 3; heart disease, 1; wounds re- 
we in action, 3; accidental gunshot wound, 


AND Wounpvep.—Report is received 
from General Pershing of the American expedi- 
tionary forces that First Lieut. Orlando Goch- 
naur, of the Medical Officers’ Reserve Corps, at- 
tached to British forces, was killed in action on 
November 6. First Lieut. Alexander J. Gillis, 
of the Medical Officers’ Reserve Corps, at- 
tached to British forces, was slightly wounded 
in action on the same date. Assistant Surgeon 
Dudley W. Queen, attached to the destroyer 
Cassin, which was damaged recently by a Ger- 
man torpedo, died on Nov. 20, at an Irish sea- 
port. Dr, Queen was a native of Texas. 


War Reuier Funps.—On Dee. 1 the totals of 
the principal New England war relief funds 
reached the following amounts: 


French Wounded Fund ....... $301,032.63 
Armenian-Syrian Fund ...... 261,972.80 
Surgical Dressings Fund .... 139,763.09 
British Imperial Fund ...... 114,869.04 
Italian Fund ............... 56,436.94 
LaFayette Fund ............ 33,224.03 
War Dogs’ Fund ........... 2,084.28 


BOSTON AND MASSACHUSETTS. 


WEEK’s DeatH Rate Boston.—During the 
week ending December 1, 1917, the number of 
deaths reported was 216, against 232 last year, 
with a rate of 14.58,- against 15.90 last year. 
There were 31 deaths under one year of age, 
against 32 last year. 

The number of cases of principal reportable 
diseases were: diphtheria, 111; scarlet fever, 28 ; 
measles, 68; whooping cough, 41; typhoid fever, 
2; tuberculosis, 77. 

Included in the above were the following cases 
of non-residents: diphtheria, 11; scarlet fever, 
4; tuberculosis, 2. 

Total deaths from these diseases were: diph- 
theria, 4; scarlet fever, 1; measles, 3; whooping 
cough, 1; tuberculosis, 28 

Included in the above were the following non- 
residents: diphtheria, 2; tuberculosis, 3. 


ANNuAL MEETING OF TUBERCULOSIS SOCIETY 
—The Boston Association for the Relief and 
Control of Tuberculosis held its annual meeting 
at the Twentieth Century Club, Boston. Dr. 
Cleveland Floyd, director of the out-patient 
clinie of the Boston Consumptives’ Hospital, 
told of the handicap under which his clinic had 
worked because of lack of hospital facilities. 

The below-par child, need of intensive educa- 
tion, and lack of an out-patient clinic, with mod- 
ern equipment, where rapid diagnoses of cases 
could be made, he considered the vital factors in 
the situation. 

Dr. John F. O’Brien of Charlestown outlined 
the history of that institution, and paid a high 
tribute to Edward F. McSweeney and Dr. 
James J. Minot. He also told of the intention 
to establish night camps for patients who have 
partly recovered and returned to work. 
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Dr. Edwin A. Locke, chief of the visiting 
medical staff of the institution, spoke of the 
need for employment as a part of the program 
of treatment to counteract the danger of making 

a loafer of the patient. 

Mrs. Anna M. Staebler, secretary of the com- 
mittee on health in industry, told of the work 
industrial nurses are doing for employees. The 
sanitary condition of workshops, she said, is 
often much better than that of homes. 

Dr. Arthur K. Stone, president of the Asso- 
ciation, in presenting his annual report, said 
that the deaths from tuberculosis in the State 
were 4466 in 1916, as compared with 4194 in 
1915; in Boston the figures were 1166 in 1916 
and 1029 in 1915. Judging by the first nine 
months, the 1917 figures would be about the 
same as those of last year. He ascribed the 
’ eauses of this apparent increase to be better re- 
porting of cases, and greater boldness of doctors 
in putting down the real diagnosis. 


FauLKNeR Hosprrau.—The Faulkner Hos- 
pital, Jamaica Plain, reports an increase of 786 
in the number of hospital days for the year end- 
ing May 1, 1917, with a total of 614 patients. 
The new maternity ward has been opened, and 
it is planned to increase the number of nurses 
from twenty-six to thirty-two. 


Perer Bent Bricguam Hosprrau.—The re- 
cently published report of the Peter Bent Brig- 
ham Hospital, which covers the year 1916, states 
that 3712 patients were admitted to the wards, 
9810 new patients were treated in the Out-Door 
Department; the X-ray Department made 5504 
examinations, and the serological laboratory 
made 3530 examinations. At the request of the 
United States Government, the Hospital will 
make a study of the effects of caffeine on the 
human body. Extended studies in asthmatic 
conditions have been made possible by a gift of 
money for that purpose. Similar gifts would 
be appreciated for study of cases of heart dis- 
ease, diabetes, and Bright’s disease. 


Che Massachusetts Medical Suriety. 
NOTES FROM THE DISTRICT SOCIETIES. 


DISTRICT CORRESPONDENTS. 
Berkshire, A. P. Merritz, M.D., Pittsfield. 
Bristol North, R. M.D., Taunton. 
Bristol South, Eowtn D. Garpner, M.D., New Bedford. 
Esser North, T. N. Stone, M.D., Haverhill. 
Esser South, H. P. Bennett, M.D., Lynn. 
Hampden, LAvRENCE D. CHapin, M.D., Springfield. 
Hampshire, E. E. Tuomas, M.D., Northampton. 
Middlesex South, C, Hanson, M.D., Belmont. 


Essex Souta District Mepicat Socrery.— 
Revised list of physicians in Government serv- 
ice Nov. 1, 1917: 


Iynn—U. S. Army, Medical Reserve Corps, 


N. P. Breed, H. L. Davis, E. M. Dolloff, L. M. 
Hassett, C. L. M. Judkins, W. V. Kane, G. H. 
Kirkpatrick, W. F. Lemaire, L. H. Limauro, 
E. A. Merrill, C. H. Merrill, O. C. Spencer, 
J. W. Trask; Canadian Army, W. G. Shepard. 

Salem—U. S. Army, DeW. S. Clark, E. A. 
Rushford. 

Saugus—U. S. Army, G. C. Parcher. 

Danvers—U. S. Army, A. P. Chronquest. 

Beverly, U. S. wong P. P. Johnson, H. E. 
Sears, W. G. Stickney, T. H. Odeneal 

Lynn—U. S. Navy, Medical Corps, J. R. 
White; Medical Reserve Corps, G. W. Eastman, 
R. W. Mathes. 

Gloucester—U. S. Army, Reserve Corps, 
S. W. Mooring. 

Salem—U. S. Navy, Med. Reserve Corps, 
L. R. Chisholm. 

Hamilton—U. S. Army Reserve Corps, C. H. 


Davis. 
H. P. Bennett, Secretary. 


Dr. P. P. Johnson has been advanced from 
the rank of Captain to that of Major, in the 
M. R. C., and has been transferred from Fort 
Benjamin Harrison to Fort Oglethorpe, Ga., for 
temporary duty. 

The regular nate of the Essex South Dis- 
trict Medical Society was held at Beverly, on 
the evening of Nov. 22. Major Lund of Boston 
spoke on ‘‘War Surgery,’’ and ‘‘The Need of 
the Medical Reserve Corps for More Volun- 
teers.’’ 

The Anti-Tubereulosis Society of Beverly held 
a Health Exhibit at City Hall, from Nov. 15 to 
Nov. 18. The following persons spoke: Miss 
Besom, of the State Department of Health, on 
‘‘Infant Welfare’’; Miss Wood, of the Massa- 
chusetts Society or the Prevention of Cruelty 
to Children, on ‘‘Feeble-Mindedness”’; Mrs. Mil- 
ler, of Filene’s Service Department, on ‘‘Eco- 
nomical Clothing in War Time’’; Mr. Alton B. 
Briggs, of the Boston Fruit and Produce Fx- 
change, and a member of Mr. Hoover’s commit- 
tee, on ‘‘The Food Situation’’; Dr. John P. 
Adams, of Boston, on “Tuberculosis at Home 
and in Labrador’’; Mr. Willis Chandler, Secre- 
tary of the Rhode Island Anti- Tuberculosis As- 
sociation, on the ‘‘Red Cross Seal Campaign.’’ 

R. E. Stone, Reporter. 


SOCIETY NOTICES. 


Norrotk Sovutn Disrricr Mepicat Socrery.—Meet- 
ing for Medical Improvement at United States Hotel, 
Boston, Thursday, Dec. 6, 1917, at 11.30 a.m. 

Reader: Dr. Frank A. Pemberton, of Boston. 

Subject: “Hemorrhage from the Uterus in the Non- 
Pregnant Woman.” 

For Dr. Charles 0. Day, of Hingham. 

F. Merrtam, M.D., Secretary. 


THe Harvey Socrery.—The fourth lecture of the 
series will be held at the New York Academy of 
Medicine, RS West Forty-Third Street, on Saturday 
evening, Dec. 8, 1917, at 830 p.m., by Prof. A. 5. 
Warthin, of the t the University . Michigan, 

Sub, ew ogy oO 

F. H. M.D., Secretary. 
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